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(I) 



(57) Abstract: Because of having an Rho kinase inhibitory effect, compounds 
represented by the following general formula (1), prodrugs thereof or pharma- 
ceutical!)' acceptable salts of the same are useful in treating diseases such as 
hypertension the pathological conditions of which arc seemingly improved by 
inhibiting Rho kinase and by the secondary effects of the inhibition of Rho ki- 
nase such as the inhibition of the NaVH + exchange transport: (1) wherein X 
represents a single bond or optionally substituted lower alkylene; 7, represents 
a saturated or unsaturated monocyclic hydrocarbon ring, etc.; and R 1 , R 2 , R 3 
and R 4 arc cither the same or different and each represents hydrogen, halogcno, 
nitro, cyano, carboxy, optionally substituted alky I, etc. 
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(57) Wth: 



5£ (1) : 




(1) 



P- 1 bb<«^^oT7KM^ ^B^y^ s -hni, W/£, 



N a + /H + £ 
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lit 

5 tam^m 

bommt LTtt 1 *$n**Sr^**f5Rh o=*H— tfPIM (ROCK-IIPI 

ROCaPlW^J) }-M-r§o 
Rho^t- JfittflRflS (Nature, 389, 990-994, 1997, Circ. Res., 87, 
10 195-2000, 2000) , jfiuMfft&fe (FEBS Lett. , 4 6 6 , 70-74, 2000, Blood, 94, 
1665-1672, 1999) , fc£3£¥»ffijH5tfB (Am. J. Resp. Cell Mol. Biol. 20, 
1190-1200, 1999) , Sk^^-m^mm ' (Circ. Res., 84, 1186-1193, 

1999 , Atherosclerosis, 155, 321-327, 2001) , ft&Ligffl. ' 5S£ (Biochem. 
Biophys. Res. Commun. , 269, 633-640, 2000) , 7 Y V 7, ~7 7 -4 /< — Jfrfc 
15 (Science. 275, 1308-1311, 1997, J. Cell Biol. 150, 797-806, 2000) , >b 
m* (Hypertension. 35, 313-318, 2000) , Na/H&&tflx£%m&4k (EMBO J., 
17, 4712-4722, 1998), adducinSttfc (J. Biol. Chem. , 273, 5542-5548, 
1998) , §gj£±# (Invest. Ophthalmol. Visual Sci., 42, 137-44, 2001) , 
(Nature Medicine., 7, 119-22, 2001) Jf-ffi, -&&%k 

20 s, aids, &m3£T&tfflv<D*%. mmmmm, nmomi^ 

mm (GBHi&PlW0 9 8/0 6 4 3 3) ^dBI^LTV^r £#*nfcftTV^ e 

lot, Rh o*~f— £|WftMlf:#^3fl5'&4feHt, R h o -ttopfig** 
il/Rh o^t-fBtfciSNa + /H + »||ii^mPl*^-»^M(c: 
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Rh o tflfiSiStt&tf'fS'fb'&tt J: LTtt, BR^HWO 9 8/0 6 4 

3 3-^«, 9 9/6 40 1 1 ^i^lMWO 00/ 

5791 4 -f^Kis* £ titcit&yote t*&mf &na :n^oft^i* 

38 93 ©{b-g^ t tt«5i±M * o fc © t? fe 5 o 



3§ej3©H* 

15 ^$tlS{b^'bL<« ; e©7 p a K7y^*fctt-ttlb©E^t LTfF^$tl3 
^li.^ffl^*1- ; 5Ct^I J !±ILfCo *363Hfi, ft©[l]H[2 2] 



20 



[1] ^ (1) : 




25 



(1) 

^rWyS©-CH 2 -iliS :-0-, -S (O) n ~> -N (R 5 ) -N 
(R 6 ) C (=0) -C (=0) N (R 6 ) — N (R 6 ) S (O) 2 - N 
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3 

-s (o) 2 n (r 6 ) -tattt-c (=o) -r^^n-ss, ti-fcit^y^y 
-s-, — n (r 7 ) -ttcit-c (=o) -t^^nssfact, i*/ttt 

xhM *$tiTo 

r\ R 2 , R 3 , 43j;rj?R 4 ^ N R-t>L<f;iJ**oTlBf&fcL<M:*l&ft 

OT^S^ £7c:te5£ : -OR 9 , — N (R 10 ) R 11 , -C (=0) N 
20 (R 10 ) R 11 , -S (O) 2 N (R 10 ) R n U<tt-S (O) m R 1 2 "C 

n^Wml«nmi4LT0, 1, * tcit 2 ££1% 

Tt>J:v>) , Sfctt**®^ «ftfcL<tt&e&©7/i'*;i'S N fitKii 

-C ( = 0) N (R 10 ) R 11 , -S (O) 2 N (R 10 ) R 11 ^L<tt-S 
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1 2 



(O) m R A '-C«$;ii,5X$:&T« 



fpt L< te^&fri<D#; 



5 mw^mzM^mm (^tibo&it, ii^fesHKft 



T< 



R^fccfctfR 1 Mi, 



10 ftMLT, tafP^L<«^ISfP©m^^b7k; 



*T5yX«l^±Og|tL<{i«|©T^^^, -S (O) m 



R 



l 2 



20 gt5£^b7]c 



25 (i) X« : -0-*fc«:-S--C£$ft5£-Cfc«5, Z*5 4tefcfHS^T 



3-^T/K 5 {it. 
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(ii) X^S: : -0-"C*$tb5ST?fct), Z^ : 



[2] X;3S5£:-N (R 5 ) - N -C (=0) N (R 6 ) -CH 2 N 
(R 5 ) -CH 2 -4fcH:-0-T?SSJi5Stfc5, ±IE[1 JfEic©^ 

[3] xa^-N (r 5 ) -t-s^nsi^fos, ±ia[i]is^©^ 

[4] X^:-0-ft$n§Sffc5, ±IB[ 1 JIB*©^* t> L < 
20 [5] R x t>L<«R 3 ©^^< i:%-^^^fp^t<tt^lM0©M5t 

5t:-OR 9 , -N (R 10 ) R 11 , -C ( = 0) N (R 10 ) R 1 \ -S 
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15 



(O) 2 N (R 10 ) R n tL<ii-S (O) 



m 



8B[l]s [2], [3]*fcf±[4]fB*0<b#«3t>L<f4 ; E:07 p o K7jy^*fctt^H 

[6] R 2 f)L<ttR 4 ©'M< fcfc-#tfS|MfokL<te^?p©m^ 



>i)L<liiIllo7M;i/i 



10 »±*HiftOT^3#^*^Ji?=/H 



^:-OR a , — N (R 10 ) R 1 \ -C ( = 0) N (R 

(O) 2 N (R 10 ) R 11 'bU<(4-S (O) m R 1 2 -?m£ti5&X*h%, _h 
1B[1]> [2], [S]^tc\t[4]t&m<Dit^hL<it^<D^x2 \?7yy$.tci*Zti 

[7] R^cfctfR 4 , &fcl2R 3 :£J;t/R 2 #\ IrI— "Cs 



1 1 



10 ) R*\ 



- S 



5fc 



fc^TL-CV^-Cb <fc 



20 ttiUHftOTyl'^A'*, fll*'t)U<f4*Hi*©TA"ir=A'i 



SfcfclX 



SlttC7->;H, £fcf*5t : -OR 3 , -N (R 10 ) R 



l l 



c (=o) 



N (R 10 ) R 11 



S (O) 2 N (R 10 ) R n t)L<li-S (O) m R 



l 2 



[8] rHkHR 3 ©^/^ fcfc— ##5fc: -OR 9 -C^£tl5S& 
fctt^oyvJH^-e&S, ±IB[1], [2] % [3], [4] s [5 ]*fcfi[7 

[9] R 1 li L< liR 3 ©^/^ ^ t-WM h^i/StfeS, ±SB[1], 
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7 

[2], [3], [4], [5]*fc«[7]f3«0^^'bb< fi^oyn Vyyflatclt 

[10] R 1 L < I1R 3 ©^>* < 7 ig^ , ±1B[1], 

[2], [3], [4], [5]£fcte[7]!Sg^b-£^<bL< l$Z<D7v K7 y?-&tc\t 

[11] RHb<teR 4 <Z>'>&< t ^-*^^ a yvjl^--t?fc5, ±|E 
[1], [2], [3], [4], [6]^fc«[7]f5«^b-^#I 1 bL< f4-?:(D7°D K7>>^* 

[12] R 2 t>L<teR 4 ©'>&< ,!:'b-^^il^--efc5, _hlE[l]. 
10 [2], [3], [4], [6]-ttc\t[7]f&m(Di^mhL< &%<D7u Fyyfttcte 

[13] R 1 ^ : -OR 9 X~%:£tlZ)Mtitc\$^v?ymi-X*hV , 
/suSf>m*X*hV. ^oR 2 ^oyyg^tfc5, ±IE[1], [2], [3], 

[14] R 1 ^ h^^"Cfc<9 > ^oR 4 «if t*il)5^ £fcfi 
R 3 /^ h^rv'S-efcf?, ^oR^SfflfffcS, ±IB[1], [2], [3], 
[4]£fc«[7]fBficD{[^3<bL< fS^O^a K9 y ^Sfctt^ftb©^* L 
20 Xff^&thZ>i& 0 

[15] R 1 ^?*^*)^ ^oR 4 ^^jg^-e&3/5\ &tc\Z 
R 3 tf-7ymm z f-VhV, ^oR 2 «gf-Cfe5, ±IB[1], [2], [3], 

25 [16] Z#fHfct> L<M*m©l&fpm^»», £fctefi$£ft 

5£:-N (R Z1 ) R z2 -et^^5S (*4>, R zl *3<tr>*R Z2 «^ R— fcL 
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IS[1]~[1 5]<D\/^-rflfr\ZiieM<D4k&Q3i>L<tt*:<D'7v Yyy?*-k.\tttl 

[17] 4- [trans- (4-7$ n^^i/A) 75;] - 2 

-7/^0^X7 5^ 4- [trans- (4 -7 ^ J *st n^i/;V) 7 

{ [t r a n s - 4- (-f y/n fcVW7 5 y ) i/fn^i/jlS] 75 7} -2- 
^ 5 K> 4- [trans - ( 4 - 7 5 7 7 5 

7] -2, 5 -V-PAsilrxi^XT^. h% tfttt5-^an-2-7;vtn-4 
- (tf^Jj v ? V-4-^yU7^y) -0-X7 5 KT*&3±f2[l]fE*^i^#K 

[1 8] [1]~[1 7](DV^n^cM(D'fb^^L<(i^(D^n K 7 y if 

[1 9] _kfB[l]~[l 7]<D\<^TftMZ.^<Dfc&m-kL<i$^<DZfu h*7 
y ^£/cte^*Lb»g|g£ LTfF^ $4X5*^^5 Rho 3-7— If M£iJ 0 
15 [2 0] 5t (1) : 



^vyl©-CH 2 -£tt^:-0-, (O) n - % — N (R 5 ) - s -N 

20 (R 6 ) C (=0) - % -C (=0) N (R 6 ) - N — N (R 6 ) S (O) 2 - N 
-S (O) 2 N (R 6 ) -&±l*-C (=0) --C^$tlSS> Ittcit'O-V^ 
iJfcll'^oT^yl (fy ^ d 7/^ ^1^©- C H 2 -S IK : -O-, 
-S-, -N (R 7 ) -£fcfi-C (=0) -T'i^ilSSiaoT, 1&7U3 

lift P]-*/c«^^oTMt^bt^-CV^T'bJ;v^) iaot, 1 *fc(M, 

25 l^l-*fc«m^ore^m^^tlSr <b^T^, £fc«f£7yl^l/^©i;i9 



R 



O 




0) 



*V0 03/0&S808 
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9 

r\ R 2 , R 3 , j3j;Tj?R 4 fi > L<ttJ|*o-CiaiBt>L<tt^«|3fti 

©Ti^S, : -OR 9 , — N (R 10 ) R 11 , -C (=0) N 

15 (R 10 ) R J \ -S (O) 2 N (R 10 ) R n t>L<(i-S (O) m R 12 -? 

Tt>cfc^) , *fctt**JDMK f it L< liieiOT/v^vS, lit L< li 

-C (=0) N (R 10 ) R 11 , - S (O) 2 N (R 10 ) R 11 fcL<«-S 
25 (O) m R 1 2 ^^tLSS^i- 0 
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20 



10 



T, 



r 1 °*3j:t> , R 1 ^-ti<(ii^t, tiK.&mhzm^utzti? 



5 MAalL-C, ^fPt)L<ttTOfP(Z)#^»7k; 



^ ^{tiKD^-x d A,i?v -h J; v p 3-8 ^M<DMtk7 5 / S 
it7 $ 7 Sli 1 W-hOlit) L < ftif ^©7;V^r;H, -S (O) m R 



l l 



1 2 



r 1 2 wj&fbfc l< fi^fp©m^^«: 



15 ^^bTk; 

^?P<D#^5£1t3| 



T< 



{fib, OT<^t-g*£BiKo 



«T5 t°n V 



=.jvir^ri/^ $itc\$T JV3:/V% jw^j ;l>**i/&T*1bZ><k&foo 1 

25 j»k mmm, nrmm, mmmm, m&tmmm, 

m±mm*. mmm&wm, itwnmm, km** &M&m&, % 

fig, g B^MS««l n AIDS, #«jft x Mlo^l^ JtokfiM, 

[2 1] M^ttSltC, _LfB[2 0]|cfBft©te£'4fo't>L< tt-t 
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11 

mmmtm, mmm^ smmM. ^mm&. x&*#mftM* m±m 
5 E,$!&m&. aids, mmmmm, mm^mm^, f&shm. j&a 

[2 2] ±|B[2 O]fcHB*fc<0fc£«J , t> L<\*Z<D7°n K9y^*fctt-til 

jw^tu msmiufes nmmrn, nmmM. mmmm. *g&mm 

10 it& y MillG^s 

jftju£&& 0km., se&&£&, aids, mmorm 



15 mm%mm-tztcib<DMc&<DBm 

25 i/tWfl*', i^n^l^l^ ->^P-\=¥f-^, ->^n^7°^>, i/WOrt 

if© 3 ~ 8 *OftflS**JI*S#»f fcilSo 
vy s TXvy s y;viruy, y^-yvy s 7it>F^ T^h7-i?>\ T 
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t7xtyfy uy s 1, 2-^kKDt7^i/y, 6, 7-^hKo-5H- 

^yyfi/? u^fy-y, ^y^^n^r^ 1, 2, 3, 4-f t>7tKn 



5 n[2, 2, 2]^*>, tf*>*n[3, 3, 3]<7^X#^ Ifv^P[2, 2, 
2]*??-2-^y, tfv^a[3, 3, 3 ] ■O yf-ft ~ 2 -m^fc £ 

m-tzmmm^m 1 2fi^To#s^<b7k^^swbn-5„ 

-^frf 3 3-8 A Wt&fn©¥^5&$iif^> 1 ~ 4 3 ~ 

*at, i ~ 3 floaatjs^ t i~2^©^§jti^£-^r-r£ 3~8m©^?p©^ 

IR^IS^iais l~3iI(Dg^Jg^i 1 ~ 2 i(D«f f5 3 ~ 8 

15 ffi%Q<Dwm3Mmm, i~3i©i»i 1 ^ 2 momnm^^-r ^> 3~ 
8*©*sft©iiim5sai£at % ^j^na©**®^ i~2fl©stnuiR-^sr'&* 

1 ~4^@©a^lg^^^-tS 8^8RO^mwWm&Wmt LXMz.iL 
If a — /K fcfo y if y s?fc Kn t°y ^ $ *?)/—j\s s fy 

20 ^f^/!)y, t^v 5 ^ i^h^ b?y^i?y, t° 7 y hyry'-vK 
t°p y $?v x t°-« y *yy y 4 $^y*y s?>, y y >^ if ^7 s^ft 



25 i^©MmM^-^^i-S3-8M©^fp©M^;»ii<bb-rf!j^tt\ 7 
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13 



5S7 



i-3 mv^m^t i ~ 2 tiauoti&mtt'&Gi'z s ~ 8 M^^fpo^^ 
1-3 fiotiif i i ~ 2flaoanii^^^-rs 3 ~ 8Moi&fq<DM3; 

10 HB©Sfe*Jg(-T-i: l~2il«lt^^^i-s 3~8MWISfP(D^OT 



15 



n 



2 mvwtmmttttir z*ffioi&&&% 



:&J;tn~2§l 



-O'K— /K y-f >- k-;k -f^Ky^ ^yyy, -fy=*-yyy, =*yys^ 
20 >r^^v— /w N 7^7^ ^y^-y^, *y^-y-yy, ^r-^yyv, 
wyy, %/w<y— ;k :/y> s ^fy^y 7xt^y #/M?y-^ s 7 

^y^/yy ^yxy 5 w $ yy try ^y; h y 7/-;k 

fh7t Kn^f s^vey ^<yx [b] r-^t 0 ^, -<^x [ c a] -r^K 

25 -/K '>^a^ [cd] 'fyf- ;K t'no [3, 2, 1— i j] ^/yy 

•y^D^^rt [b] t°yyy, */#w<79 [b] tfye^ t°nn [i, 2, 

3 — de] drydrf-yy, fan [3, 2, 1— hi] 4 > K— /K t°n a [3, 
2, 1 — j k] [1] ^^XTiftV, t°au [3, 2, 1-kl] [1]^^ 
X7/yy t'nn [3, 2, 1-kl] ^9 [e] [1, 4] ^7/*^ 



WO 03/082808 



PCT/JP03/03978 



14 



1, 2, 3, 4-7b7tKn^yyx i, 2, 3, 4 -=f Y y t Kn>f y * 
y y y\ t Kn^f-y y x'* t FW y=^y y ^ s ^i-y^ fc Kpi' y K— 
A\ *Z?Vi?^s l-7U*tf^n[2, 2, 1]-.^^ 1 -Tiffin 
[3, 2, l]^^^»f^ 0 

5 i ~3m<Dgmm*t i-2m(Dmmm^^i-^mum^mmmt 

n [1, 2, 3 — de] [1, 4] -<>Xir^ f J^ s fc°un [2, 1 — c] 
[1, 4] ^>X^-^^ S t°na [3, 2, 1— kl] ^>X[e] [4, 
1] **^/i/l/t£¥ftmibfl, &£L< ft^X^^y^K t°nn [l, 
10 2, 3 — de] [1, 4] ^X^-?-^ fon [2, . 1 — c] [1, 4] 
-OX^-^^ fan [3, 2, 1 — kl] -OX[e] [4, 1] X^f- 

1-3^©^^^ 1 ~ 2i©lf ^^ttt5»MiIi LT 

^Jxif^ ^y/f7/-;K ^y)/f7^7)/-;K 1, 4 -^yy^-r vV, 
15 y^y^Ti^&^W b*l> ^L<tt^y/f7^;K 1, 4— <W 

i^t Kn^y;77y ynyy, ^f^^-yyyy^ ^fyf>, ^y^n^ 

V, yn-viA ^X [b] X^-fefcVft^Stlif btk tf$L<i^yy77 
20 >\ -O-X [b] **±\?lstl:}?tfmftbtLZ> 0 

i iso^^t i ~ 2m<Dmnw^-s^ir^imam^mwt L-cm 
i ^2m(D^nm^z^i-z>^<ffifm&mmmt Lxmz.^ ^yy^x? 

^yyY'f ^yy^xtf^, ^n-?y fryM^y^if^ 
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15 



5 77/V^I, ^ai—yl^ iryf-M 

y^—;\>2k^ i-yf-j^, 3K; 



yl/^-yvS, #/Utf^>K, ^ny^f, =l>ol, £fc&5£: 

14 XT ^15) R 16^ _ c (==0) N (R 15 



10 R A \ — N (R 



) R 16 . 



(R 15 ) R 10 % -S (O) n R 



1 6 



1 3 



— CN % -O 

-S (O) 2 N 



17 



R 16 
O 

nAn' R 
R 16 R 18 

O 

nAn' R 
OR 14 R 18 



S 

R 16 R 18 , 



17 



s 

N^N" R 
OR 14 R 18 



17 



p 15 

N 

S0 2 R 13 



14a 



R 



16 A18 



o 



14a 



N A N'° R 
OR 14 R 1e 



R 16 R 18 



OR 14 R ,a 



14a 



14a 



O 

n^n: r1 8 7 

S0 2 R 13R > 

N^N- S ° 2R13 
OR 14 R 18 , 



s 

nAn; r 

S0 2 R 13R 



17 



18 



N A N ,S0 2 R« 



0R ,4 R 1S 



n^n: or 

S0 2 R 13 , 
O 



14a 



N A N .S0 2 R 13a 
S0 2 R 13 V 8 



14a 



S0 2 R 13 K % 



S0 2 R 13N R 18 , 



13a 
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Ar 0R " A' R,S 

R 16 - S0 2 R' 3 - 

aX*"X V R,4a - Vv: AA<«r 8 

orMr' 8 , 6r 14 r 18 . 6r"r 18 . 4o 2 r"V s _ 

-Vy r17 X V Rl4a AV 7 AVf 

R 16 R 18 % ^18 R 18 % S02 r13R 1 \ S0 2 R 13 R 

OS O S os os 

A N A N .R 17 A N A N .0R^^ N A N .S0 2 R13X 1 S02R l3a 

OR 14 R 1 \ OR 14 R 18 , 6 R 14^18 i 02R V 8 , 

-S0 2 -v X)R 14 -SO^R 15 

R 16 , S0 2 R 13 > 

R 16 R 18 ^ R 16 R 18 , I 02R1 ^ R 18 ^o 2 R 13 Rl8 

o o o o 

OR 14 R 18 n 6r 14 R 18 * 6 R 14 R 18 * S0 2 R 13 V 8 

Rie R ie , R ie R i8 , ^« , 

-S0 2 X R" -S0 2 X OR^a . S o 2 X / S ° 2R13 -S0 2 X .S0 2 R 13a 

*R^« ^ OR 14 R 18 , ^8 , J^V 
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A-CH N-R 



19 




10 



25 



(AttlWJBtfK — S (O) r — £fcte-N (R 21 )— £SEU 
r«0* 1 2 U 

R 1 9 *5j;t/R 21 tt-?:tL^tl^LT7K^ii-7-, Tfc>r=-iV&^ 



Tjv*jv&, yx.=-A"^ -i-y^-jv^ £fcttlSftt>L<f*^as?n©1g3(S: 



13a 



R 



1 5 



R 16 , 



77M;vi, tvv^-A'X, t;v^-^£> ^^7/^1, *>^n 

ttT^/US*«-Td\ ^fcttR 1 5 <tR lf \ l£;/t{3:R 1 7 t R 1 ^SEV^^-a" 



(R 14 ) R 14a 

1 4 



1 3 



S (O) n R , -N 



R 



R 14a £fc«R 14b 



20 v-^bT^E v^nTA-^-^S, :7;cn;Wg N £fctelSfp 



^/>S, Sfctt5£ : -OR 1 \ -S (O) n R 10 , — N (R 1 °) 



1 3 



1 5 



R 16 s -C (=0) N (R 15 ) R 16 % -S (O) 2 N (R 1 5 

1 3 



tt-s (o) n R lo ^%£tiz>mtfmf btiz> 



) R 16 tL< 
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18 



10 



Ltli, Wk.t£, ^^"/K a^/K 7°p b?/K ^ 



i/? nTJVtr—jV&h LXit, 1 - i/$ P-^y-r-zK 2-v-^p^^ 

X— /K 3 — i/^ D^f-;K l a^^-frr^ 2 — P-^^f-fe— 

15 3 - */9 D^^-fe^i;V7^ 3 ~ 8 Mi*<£>— 1 o^i"5 p 

25 ^2~6©T/^y-r;l/£, $J;i{f ^ n^P/^^^^nyv, ^n/^y 
Jl^ic4~7(75->^nT^^>^^^-/l^S N ^J^(f^^P^y7 i y^^^r:yl/ v 
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15 



10 /VS, «S?Pt>U<f4^«&fPO«i 



(=0) N (R 3 5 ) R 3f \ -S0 2 R 33 ( -S0 2 N (R 35 ) R"" N -N 
(R 35 ) R 36 fcL<te5£ : 



3 6 




CH 



N— R 



19 




(R 1 9 «tulE^IHCS*^^b, attt3~8£©g£®^liB£$*D!i^a»b 

R 35 \ R 3S \ *5<tTj«R 36 i: LTtt, ^timtfllBR 1 3 , R 15 , *3<tTj? 
R 16 i|W]#©S^tf^ti2> 6 



20 A^v; 



*;u#^V7;v^I, ^fffH^ifc: 3 ~ 8 ©7;^ ^i/*/nl?=;v7;^^I, 



£#LTV^Tt><J;V^:7^/HkL< Iit7f;v-C 1~C 5 7" 



25 /Vdf^Ss 35RJDK-?#— o^/ctt~o©Cl~C3T/V^AT?g^^tiTV^T^ 



ctV^W-^E-^yU— C 1 ~C 3 7/V%-M 



C3 7;^;l'tfc(JC7~C 1 1 T7^#/UT?fllJft$HTV^Tt) 5 / - 
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15 



C 1~C 5 T)V*)V\ 



fP3~8^t£7^y-C 1~C3 7WI 



* vs. 



5 5o«?7K t Kn^S/xf;K 1 - t Kn =^>:^;V&^©^JI^fc 1 ~ 6 O 
©MiftJJjH^ 1 ~ 5 CDT 5 J TVl^/v^ y h * f:£?7K ^ h * > a^TvK y 



;> C 1~C 3T^^g&<^<Dg^S£^ LT^T^^) ^ #/W<-*^ 



-C1~C3 7M^S, 7 5:y^^K T^y^otVK ^y 5vK7 5 y 3^ 
;K ^f^7 5 7 7ntf;K ^^T$y^^7K N-y ^vV-N-^y^ 
20 AT 5 7 x.^^ifw, W*—o L < iiZoOC 1 ~C 3 7A3-A£fc 

fiC 7~C1 1 T y ^J^U^tlX^^X-h X^^T ^ J-C 1 ~C 5 7VV3rA- 

-C1-C3 TA^A-S^W bth&c 



MT^=-^m, t.K-\tmM7^* y km its 



25 &Sk±fBg^7A*/VS£l^§©S^W* fellSo Zftb^S© 



i 



R 1 0 £ R 1 1 s R 1 5 £ R 1 6 ^ R 17 iR 18 , £fc«R 35 <!;R 36 ^SV{e: 
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tf 3 ~ 8 Ms&fctt&xj*?- 1 » it>^^ i m^ts 3-8 junxas 

5t:-S (O) 2 R J \ - S (O) 2 R 13 , S (O) 2 R 1 3 a T?: 

10 **=*atfW5>iv * : _s (O) m R 12 T^$^*i:L-r^ ± B © 



15 TW^KD 



20 O - xm * Jl* S<Z>flfc*jRHHM L fc £*S* tt § „ 
5t: 



— A-CH^JSJ-R 19 



4 
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N-Me 



:nh 



N-Me 



s "0 NH 



~ nh "O nh 



-S-£^N-Me -NH-^N-Me 



St fto?db-£#k ^fcteTA^A-T 5 y ^fcyi^t ftofdb^WWb 



15 



7N7Si^o Ttjb o"#J, £fcf*fc Ko^S'A'TS :/£ftofc<fb-£ 

•So 



20 



tt r n * w fvu* * ^ £ ft o fc <b£4fe * ff bft 5 o 
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( a ) 0!| £ ;l>tf*f- Tfr=i*isiJ <t ft o fc-ffrS-fe K: o T © 
flnjtbTtt, 3: b df-^;V^^ft if (Dim (fljttfB* 

( b ) #J ptte'XA'*^ * £ ft o tcit^ t ov ©$J <b 

15 ^^n/w, 2-^ h=¥voi hdrv/^;V/lN=/K 2 -p* h^-v^ y^yt h^v-;*. 

fc°^p^ p^y. h^>'^^=yuftif©T^=i^v'S^ c t VWM£ 
tltc&B. (0!!;i«Sf$Cl~6) T^3#^/V*=^s*»f fens, 

20 ;K h*^***y;K $*th*$/**tf!JyK ftf©{S^ (Wittfft** 

1~6) (^y-^Tcfiv 5 -) 7^3*^**^/1^ y h=^y (t 
Kn^y) Jfc**!JyK ^h^Vy h*^ (tFo^» **#y/K 2-y h 
^v/zchdf-i/ (t Ko^f-S/) *7.*y/K 2-y h=^>^|^>y h=^> (t R 
v*-y) /ft^/fry/K tVSp^fp^v'y h^r^ (t Kc^y) ***y;K tf* • 

25 (y h^vo* h^'>) ***y/K (^h^r^ b^^) JjvX#y/K tf* 
(2-y b^v^ h^f-v') 7js^*y>»K tf* (tV<p^f P=^>y 

y/K ft^©7^=i*S'£fcJ;*)fi&£ftfc<6i8fc (0Rfif$3lSi!cl~6) 
- * « v 5 - ) T /U= * ^ * * y /U#ig ff fen*. 
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&{\ti&wt. west, v ywiif<omwttom. mn, y-^^m, -rwy 
ms i/x-vm, t^wt, u^^k, m^m, r^y^m, ?a> 

®immtes flRkt w^^ttsiMfofi^ mm s^m, ^^ij, mim 

liaotMS^ Ifli^Al^Ll Bfc/c9 0.1~2000mg&£L< tel~ 
200mg£l|Il£/;Lte$c|g 2-4 0) £ bftX% 5 e 

(A) 5£ (D t*5tt5X^ : -X *-C (=0) NH-T?^$tl5St?fc 

Sfls^tt (5^^. x 1 MfEX© 5 *>:: -c (=o) NH-©i5 
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(2) 



5 

(3;«K z, r\ r 2 , r 3 , r 4 , &£Tfix l \*fmkRlM#:&&1-o ) 

10 yvfls**fcfil«lll*»ft^iRi6§*5^t^J;l), * (1) lEfcttSXtf 

So 

ffi-SMt LTfi, ^>^P^^*/W#i?-f § K (DCC) % v?-f 

y^utf^^^^K (DIPC) % l-3i^v-3- (3-^^UT§ 
15 y^ntVl-) -;fr/HK$M $ K (WSC) N YV TV*— A*- 1 — < fr- Y 

V t, (^f^r^y) • y (bop) % 

v^7x-M^*^l/i?7 5 K (DP PA) , N, W-fi )\>i&-fls*M s: ^y*— 
A- (Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962)) fc^OftN^jljaSfflV^ 
tb> &gKUSCT, N-t Fn^^VW? K (HOSu) % 1- 

20 t Kn^f-V^y^ h !J 7/-^ (HOB t) , 3 - 1 Y*v*i/- 4-3r*y - 3, 
4-^tKn-l, 2, 3— O-y'hyTv^ (HOOB t ) *if©aSJp#JSr*P 

©^f I^tt^^^I, f h 7 t Ko 7 7 1, 4-5>*^f-yft^©3i- 
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tL^o u&t u-crau m*-&s *m\zt hy^, y h y 

(B) 5fc (1) iCfctfS* : Z-X-tS^5TO : R b -X 1 -CH 
(R a ) NH-T?*$Jl5il?ife5M (5£f\ R a fekflf D!w\ £fcfig& 



10 * 



5ri><b L LTl vet J;v>) Sr*U X ^tHflBi m 



15 L<tt^t&?do#3tS; 



'So 



20 




(2) 



Ra 

Rbv. v i^., 



Rb- 









X 








H 


R 4 



o 




NH 2 



R' 



(3) 



(Stf* R\ r\ x\ r\ r 2 , r 3 v £J;t>*R 4 {4iiUfe<bmC#Bfc£: 
i-o.) 

fc(«Ttr, : R a -x 1 -c (=o) R b -e*^tt§^^<bM7£^r 

25 SyMkEJ&SiirSwiUlJ;?), A (1) H::|8VvrX;&S5fc : R b -X 1 -CH 
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(R a ) NH--c*$ti5£-C^§^ ^ (3) -t&ZinZik&Vs&Wt+ZZb 

MicMt LTtt, wz.t£, h])r± v * s/*#fb* vmi- v y TK^fcy 

y#A, t h 'J r)j,7^A, fc5V>filg$&-!fcK:j;5«7&*\ ft % &&&& 

; if ©7^3-^1, f h 7 t Ko 7 7 ^ 1, 

(O 5* (i) icaattaxasa;: -x 1 -o--e^$n?>s -x 1 ^ 




Z, X 1 , R\ R 2 , R 3 , *5j;t>*R 4 tt|flfS<!:I^CS*^i-c ) 
20 OHT^£tl5>(fc^£MJ&£«^^J;(9, S; (1) fcfcltaXtf*: 
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(D) 5£ (1) lC*3»t5S: : Z-X~-cm^tl^>m^ : R b -X 1 -CH 
(R a ) N (CH 2 R C ) -T?*£ftSST?fc«*bg* R\ r\ *5J; 



10 



15 




X 



R<T X> 



(3) 




(iOK R\ r\ R\ x\ R\ R 2 , r\ *5j;tfR 4 f±iif3rfBi:iaCifc 
*^^i"„ ) 

7ti*WT^x, 5£ : r c c (=o) HT^*tb5^b-a^tS5ctfjr ^ /-fbRjj; 

^■frSr tti 5£ (1) KL&V^TS; : Z-X--CS^tl-5£^ : R b - 

x x -ch (R a ) n (ch 2 r c ) -x^&tizm-chzfc&mzmm-fzz 



if ©31— fvUJRftllk '^dd^X ^no*M, 1, 

25 ^^if^^p^Wb^bTK^^ £fcte^b©/I^MWWbft-5o 



WO 03/082808 



Page 31 of 167 



WO 03/082808 



PCT/JP03/03978 



29 

(e) a; (i) ^£ftsfb£4&tt*fc. % m*.t&k<o£*>K-Lx&j&+z>z.t 





(5) 



d) 



(it-K r\ R 2 , R 3 , R\ X, $5&TfZttm&kf5lKM#i$:$tt 0 ) 

10 3ft (1) ■C**n5^#4fc*r«3lrt-Sr.tAS-C#5 0 

m&Mb Itlt 0iJx.*^> n^^^*/u#^>r 5 K (DCC) % 

y 7°o tVU^/V/K^ $K (DIPC) , 1 3 - (3 -v 5 ^ fyUT 5 

y^ntvu) -# K (wsc) % ^y^hVT-S— jv-i-^jv- h 

V* <*S*?-A'T%j) • -v^f-y/^D y ^bfcrtfc (bop) % 

15 i?7xi^*^*sA^?75 K (DP PA) % N, N-^y^-yVv 5 ^ 5^y*- 
;U (Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962)) fcifOfitetftoSfflV^fc 
il, i&Mfa&CT, N-fc Fo^^i/W^ K (HOSu) % 1- 

th'D^W/MJT^/V (HOB t ) % 3-t Ko*->- 4 -**y-3, 
4-^kKn-l, 2, 3— <y^MJ7^y (HOOBt) tt I* toWOmtlR 

20 i^^iTOSo Sli LTtt, tfl^fcf, -0-if>, ^Hofcj? 

25 *fcift (1) tt$iiS^«Jtt, fll&fcf, ft^-fS^X^ h VMk&Qo 
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KffiV^ mmmmWmTfcXRfcZ&ZZb (fliJxJ^ J. Med. Chem., Vol. 
34, 281(1991){CfE*c<D;!7&) > £7h«7kM7J V V -A#£T^* J —frtiffifr 

* 

1imTteXK!fc£ltZ>Z. b J. Heterocycl. Chem., Vol. 27, 605(1990) 

5 (::!EiK©#fe) t£b*<Djjfe\z.£. ] 0&$rt~Z>Z.b tfcB&So 

"C£<5 O0l|;tfi£ % Protective Groups in Organic Synthesis, T. W. Greene, P. 
G. M. Wuts*l\ %2 J&, John Wiley & Sons, Inc. (1991) lCf3R©*"i5fc) „ 

25 tt, tert-^fvi^^x/W^tt, #Jx.Hc&^©#ftT> £**«E , I , T?EJS3 
tKt- h7 1 Kb 77^ ^7jcl , 2 -v^ h^s/cc^r y/j:^(7)Iltt#t*l 
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N— [4- (7 $ ; 7ai-;b] -3--hD^<yX7 5 K©^ 
15 2--Fn$ISi (2 4 5mg, 1. 46mmol) ©F/l'xy (2ml) 

Otfc'CtfHbT-tf-^/l' (1ml) £irClB#IHK 50°Ct?2B# 

IHK 8 0t-C2tWlt «f«E*rl*JE«*LTl»e)n*:»^P7^ KOf h 
7tKP77^ (2ml) K?g^ Ot:K:T, p -T 5 7 ^>X'7 5 K • 1 / 
4 TKfP^I ( 1 6 9 m g , 1. 20mmol) t h ]) 5 ^ ( 0 . 3 3ml, 

20 2. 4mmol) Ofh7tKo77> (2ml) l«fclTLv ^fiT* 1 H# 

MJft#Lfc. #te, Rj£«lC*SrJp*.T«fWL*:H#:*«aBU SLMfc*:**/ 
-/l/-C*^ft»t, N— [4— (7 5 /#;l^-/V) 7^~/l/] -3-- ho 
^VX7$K (0. 3 4 0 g, 9 9%) £#7t 0 
MS : m/z = 2 8 6 (M+ 1) 
25 %WS\ 2 

N- [4- (7 5 /^/V*'-^) 7^-;U] -3- (^^W$;) ^>X7 
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1 H-NMR (DMSO-d 6 ) 5 ; 2. 96 (6H, s) , 6. 92 (1H, 

br) , 7. 15-7. 30 (3H, m) , 8. 32 (1H, dd, J = 8. 2, 

8.2Hz) , 7. 8 0-7. 9 2 (5H, m) , 10. 31 (1H, s) . 

5 3-r^y-N- [4- (T^yx/istf-M y^=-;V\ -o-X7$ K 

(a) 3-75 /-N- [4- (75y*^-;v) 7^-/1/] -<>X7 5 K 

HiS#iJlT-#fcN- [4- (7^*;V)ff=/V) 7x=;l/] 
10 X7 5 F (3 2 5mg, 1. Hmmol) ©x^;^;V (5ml) Wfc 

i o%-'*7WJ*/mm (3 0m g ) tt^i, *##HftT» %mxmcx4 

(2/1) ^^^«?Lfc#{C % ir^ hitifiUt, JWK«rJ*EE«* LTW 

15 7^/h!)xW^y=10 0/10/ltS[il) -ClMttU 3-75/- 
N— [4 — (7^7*M*-;V) 7^-;l/] -<yX7 5 K (4 1 lmg) £#fc 0 

1 H-NMR (DMSO - d 6 ) 5;5. 35 (2H, br), 6. 75-6. 
78 (1H, m) , 7. 05-7. 11 (2H, m), 7. 16 (1H, t, J 
= 7. 8Hz) , 7. 25 (1H, br) , 7. 7 9-7. 9 4 (5H, m) , 
20 1 0. 2 8 (1H, br) . 

(b) 3-7$ /-N- [4- (75 7*;v^-;v) 7*~,i/] -<yX7 5 K 

3-75 y -N- [4- (7 5;^-;U) :7*-/i/| ^yX7 5 K (4 1 

lmg) 07h7tKn77V (20ml) / j> $ J — ^ (10ml) ©i&£fcgf 

25 iIICT4N-M/l, (1ml) &ftx.flfc#Lfc&fc, 

MLfc@ft£MLTffrfelU 3-7 5/-N- [4- (757*M*-;V) 

^<>X7 5 K • ( 2 9 4 m g , 8 9%) £#/c 0 

1 H-NMR (DMSO-d 6 ) 5 ; 7. 28 (1H, br) , 7. 42 (1H, 
dd, J = l. 2, 7. 9Hz) , 7. 56 (1H, t, J = 7. 9Hz) , 7. 
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72-7. 75 (1H, m), 7. 83 (1H, d, J = 7. 9Hz), 7. 8 

5 (2H, d, J = 8. 8Hz) , 7. 89 (2H, d, J = 8. 8Hz) , 7. 
9 1 (1H, br), 10. 5 8 (1H, b r) . 

p-T§>"<>X7$ K- l/4*ftft (4 8 9mg, 3. 47mmol) © 
1, (15ml) I?£tt3-- ha^VXT/Vf 

t K ( 5 0 0 m g , 3. 3 1 mm o 1 ) % ffcg (19 9m U 3 . 47 
mmolK hUT-fe h ^ iojcSt-fk* h JJ ?A (1. 12g, 5. 2 9 
10 mmo 1) £AQ*. % 1 4H#M#Lfc 0 »S**l6ffWR|fcjc*^ h V !7 

n^/VA/^ ^y-;V= 5 0/iri§ffi) TSHMBIU 4- [ (3--hn^Vv? 
/V) 75 7] -«VX7 5 K (1 6 8m g, 19%) £#fc 0 
15 lift : 1 7 8-1 8 0°C 
^Ufe0!]5 

N- [4-' (7 5y*;^-;v) 7s-;i/] -3- (^ ^i^V/fr-A-) ^yX 

3 - ^ ^;v^v*=;i^f ( 5 0 0 m g , 2. 5 0mmol) Oh;Vxy 
20 (5ml) SMfcKl, M^T^{b^-/V (7 2 9 m 1, 8. 03mmol) £ 
Mx., 8 CC-ClB^^tfc^iC, HiCN, N-^f;U*M7$ K (3 

K$r> ^iatt-r, p-7^;^X7$ k- i/Aftfam (35'img, 2. 5 

0 mm o 1 ) thV x-f-frT ?y (418m 1, 3. OOmmol) (Di^it/ f- 
25 ^ (20ml) HSdDi, «$#Lfc 0 Jfcfc, ®&$&7kK:a##bft 

fc#fmti&rau H^sti^^v-ciSfc^ lt, n- [4- (7^;*m'- 

;V) 7^-/1/) -3- (^fvkX^zfrn/l/) ^>X'7 5 K ( 5 9 2 m g , 7 4 
%) £#fe 0 

1 H-NMR (DMSO-d 6 ) 8 ; 3. 29 (3H, s) , 7. 29 ( 1 H, 
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br s) , 7. 83 (1H, d d, J = 7. 9, 7. 9Hz) , 7. 86 (2 
H, d, J = 7. 5Hz) , 7. 88 (1H, d, J = 7.. 5Hz) , 7. 91 
(1H, br s) , 8. 16 ( 1 H, d, J = 7. 9Hz) , 8. 28 (1H, 
d, J = 7. 9Hz) , 8. 47 (1H, s) , 10. 71 (1H, s) . 

5 mmm 6 

3*a6«llo*fefcl1ICTRrti:SrfTv\ «H©rtJ&*«r£jfcLfc. 2- 

Mft£ : 2 8 3-2 8 4°C 
10 7 

N— [4 - (7 5 7 #/V7j?zvk) 7^~/V] - 1 -* <>v ? /Vt°-<y v^- 4 

(a) ai^vv 1 -^y^;V- 4 - h 

i^lx 4-t 0 ^JJ^>^^^r^l/-h (15. Og, 95. 4mmol) 
15 ©N, N-'^f^MT^ K (5 0ml) M^Tifi'fb^^ vvl^ 

(13. 2ml, 1 1 5mmo 1 ) „ 8kWt% V V J* (19. 8 g, 143 
mmol) 1 2 Ottt 1 . 5 8#|HMfc# Lfco 

-T- (^ d rf->/g^^^=4/lT';ttH) "CSIRU 1 — '^vvv 

20 -4-fc"^y *?ls%A'tf*isl"- h (17. 7g, 7 5%) £#fc„ 

(b) 1 -^>v?/V-4- tf^y *?yj} ;v$-y&.<?>&$s. 

if^ 1 -^yv ? ;V-4-fc°^i;^^7>7V7K= 3 ri/l/'- h (16. 1 g, 6 5. 
lmmo 1) ©rh7t K077V (70ml) /l, 4-i/jr%-$-> (7 0 
m 1 ) MKT 4N-»t h y 17 ATk^tt (35ml) ^Mx. 

25 T> «»L7t 0 2N-I»itpH7i:U M£^/£^*LT 

1 — tl/*S;\>- 4 i?f%/\'tf>m (1 3. 6g, 9 5%) £#fc 0 

(c) N— [4- (75y^yV7K-7V) - 1 — O-vvubf^y 
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1 4 -\f<<yi? s sjJA'tf>'1lt (2. 19g, 9. 99mmol) 

(O YjV^y (17ml) SSSftRl, Itfcttftf t^V ( 7 . 3ml, 100 
mmo 1) £*Q;L, i£t-2 0M 8 0tf3«#Uc o »jSESr«JBES* 
Utifiilfc^o^'f K©H{^f W (13ml) &m*s 0°C^T, p- 
5 75/^X75 K • \/Aixmm (1. 1 7 g, 8. 32mmol) t h y^ 
^yKT^ (2. 3ml, 16. 5mmol) ©fi^fwy (13ml) IS 

7K»xl, 1 N-*SMItf- h 1) l7A7K»5riP^ pH8i Lfc„ #fe*lfc 
SHWK&itiS, <fcj*U N— [4- (7 5/W^) -1 — 

10 K (1. 0 5 g, 3 1%) *#fc, 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 6 2- 1. 7 2 (4H, m) , 1. 9 
0-1. 97 (2H, m), 2. 33 (lH,m), 2. 83-2. 87 (2H, 
m) , 3. 45 (2H, s) , 7. 2 2- 7. 3 2 (6H, m) , 7. 63-7. 
65 (2H, m) , 7. 75-7. 81 (3H, m) , 10. 07 (1H, s) . 
15 MMffl 8 

n— [4 — {TXSlJArt-A') 7 * - a<] t°^y 4 -^/Wtf^lK KO 

JSJft0>j7T?#fcN- [4- (7 5/*/V#-^) - 1 -'O' v^t" 

-:yv?y-4-^Jrt$K (4 0 0mg, 1. 19mmol) ©i^/-;V 
20 (2 0ml) BHBiRlc:, 117^^-^ (4 0 0mg) N 1 0 %>$J* 
/#* (8 0mg) SrflP*., 5««L7t 0 fRT^s^A (4 0 0 

mg) , 10%Pd-C (80mg) , 1N-IH (W) &APX., 1. 5 I^W 

MLtc 0 httiSU «R*«BL-C, N— [4- (T$/^/v 

Tjfnyv) t°^<y $?y-4-*/U#*f-§ K (214mg, 73%) £ 

25 #7t 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 4 3- 1. 5 4 ( 2 H, m) , 1 . 6 
4-1. 68 (2H, m) , 2. 02 (1H, m), 2. 37-2. 50 (2H, 
m) , 2. 93-2. 98 (2H, m) , 7. 20 (1H, br s), 7. 6 
3-7. 66 (2H, m) , 7. 74-7. 81 (3H, m) , 10. 05 (1 
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H, s) . 

N— [4- (T^y^^-yV) 7 m^yV] fc'^y i?^-4-*;V#>f-5 K • 

1 H-NMR (DMSO-d 6 ) 5 ; 1. 7 5- 1. 9 8 (4H, m) , 2 . 6 

3- 2. 7 1 (1H, m), 2. 85-2. 96 (2H, m), 3. 30-3. 
10 33 (2 H, m) , 7. 23 (1H, br s) , 7. 66 (2H, d, J=8. 

1Hz) , 7. 82 (2H, d, J = 8. 1Hz) , 7. 85 ( 1 H, br 
s) , 8. 57 (1H, br s) , 8. 88 (1H, br s) , 10. 35 
(1 H, s) . 

mmm 1 o 

15 4- [ (1 Olf/ist?^}) 4-4 fr) .75/] ^VX7 5 K©-£fiJE 

1 -^y^V-4-t'^y K> (1. 89 g, 9. 99mmol) ©1, 2- 
^oo^V (4 0ml) itttp-T^^yXT? K (1. 2 

8g, 9. lOmmol) , h ]} T± h**S7teMk&?£1- h V V A (3 . 28 
g , 14. 5 mm o 1 ) RXMM ( 0 . 6ml, 10. 5 mm o 1 ) U 

7c 0 »&Sr«JEf^LT#bftfc8i£fc, KK^Tvi' (2 6ml) fcto*., » 

(ftt^ ^ / ioo/i fiaj) -CHGRU 4- [ (i-^yi? 

25 ;Uh'^Vi^y-4-4M 757]-<yX75K (0. 8 4 g, 2 7%) 
jtt£ : 192-193 °C 
HJfeflfl 1 1 

4- [ (l-^vVutf^y v^-4-^/b) 75 7] ^X7 5 K • 
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mmm 1 o -e#£ 4 - c ( 1 -^>-vVv tr^ y ^y- 4 — r m t k j 1 

(3 0 9mg, 0. 99 9mmol) Crb7k Fn77> (1 2. 5 
ml) iKtlN-M/x-r* (2. 5ml, 2. 50 

mmol) £8fcbOU 3 0#IHa#Lfc. SMftfciliiLTWfcftfctfffl**, 
5 (6ml) /* (7«) S^»bSif B ftL, 4- [ (1-^ 

y 4 -4M r 5: y ] -<yX7 5: K • jiin; ( i i i m g , 3 o 

%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 77-1. 91 (2H, m) , 2 . 0 
5-2. 09 (2H, m), 2. 94-3. 75 (5H, m), 4. 25-4. 
10 29 (2H, s), 6. 58-6. 67 (1H, m), 7. 44-7. 46 (3 
H, m) , 7. 6 2-7. 6 7 (4H, m) , 10. 9 8 (1H, m) . 

mmmi 2 

HJfctfij 1 0 -e#fc 4 - [ (1 i?y-4 — (M r^y] ^<y 

15 X75K (4 0 0mg, 1. 19mmol) ©x^;«-^ (15ml) 

mM.\ZX3? : mTls=E-VJ± (4 0 0mg) % 1 0 l*/w<M (8 0 

mg) £»U 9«M£-a:fc 0 &»7^ hMiiU 
Lfc 0 #b^lfc«©^^y^ (6ml) Mfc, SaCtlN-Wx- 
f/WSR (3ml, 3. OOmmol) SrS&flDU 3 O^fWlt Mil 

20 MTiLT#t.tlfctlfffi#I^> *9J-A> (5ml) /* (0. 5ml) 

^fcW&BUbU 4- (tf^y i?y-4-4;isT%y) ^vX75K- 

( 1 4 3 m g , 3 7%) &#fc„ 
M : 2 9 2~2 9 4°C 
0dfe0!l 1 3 

25 N- [4- (7S J 7^=.;^ - 1 ^y- 3 

(a) ac^vl/ 1-^^^-3-t^y S^jbA'tf^S/V"- h©^jc 
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( b ) 1 -s<W/V- 3 - f^U 9 Slsfjfir$'tffk(D&&L 

(c) n- [4- (7 y^~)V\ - i -^yi//\st°^.y i/v 

5 - 3 -j3A>ifs*^* K<D-&/& 

1— <^/W- 3 -tf^y$?y (1. 37g, 6. 23mmol) 
©N, N-^f;V*;VA7^ F (28ml) IfKCtp-T^y^y 
X7$ K (0. 9 2g, 6. 5 4mmo 1) % hV=^^T^> (1. 3ml, 
9. 3 3mmol) , ( 3 - *J-jV7 5 7 -fn tW) 

10 ^§K'*lt (1. 79g, 9. 3 4mmo 1) Ml-tKo^V^ 
h y 7/-;V • -Tkfnt) (0. 93mg, 6. 88mmol) £S&!jp U ftg- 

15 A/p(^7-^=9 TifMU N- [4- (7 '5; > ' U ~ A>) 

y^-;v~\ -l-^^^Vtf^y^^-3-^^drf-^ K (551mg, 26 
%) £#7t 0 
\M : 2 1 1~2 1 2t: 

a&flj i 4 

20 n- [4- (r^y^i-fc^) t°^y ^y-3-^^=¥^^ k© 



?iJi3-e#/tN- [4- (r$y*/V/]K^) 7^c^v] 

tf-jy i/^-3-*7V^>f-$ K (4 0 0mg, 1. 19mmol)©i^- 
A- (15ml) Ml;, ¥m7>^-VJ± (4 0 0mg) N 10%-/^;/^ 
25 /Wm (8 0mg) SrS^jPU 4H#FflM£^/t 0 &J»7fL ir^^hitiit, 
IS^ISL, N- [4- (T$y^7/^^) 7=.=.jV\ t°^y^^-3-^ 

K (2 8 2mg, 9 6%) 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 3 3- 1. 3 7 (2H, m) , 1 . 5 
0-1. 61 (2H, m) , 1. 84 (1H, m) , 2. 3 9-2. 4 3 ( 1 H, 
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m), 2. 55-2. 62 (1H, m), 2. 81-2. 85 (2H, m), 2. 
9 8-3. 0 2 (2H, m) , 7. 20 (1H, br s) , 7. 63 (2H, 
d, J = 8. 6Hz), 7. 79 (3H, m), 10. 14 (1H, s). 
HJfctf!] 1 5 

(a) 4- [ ( t e r t -7" ^V*;l/*=;l/) 7 5:7] n^3rify;&/V 

4-7^;^n^fy^Jl?yt (4. 3 0g, 3 0. 0 mm o 1) Ot 
10 — /V (53ml) SKftfcTzKSMIrt- h V !7 A ( 1 . 2 

5 g , 3 1. 3 mm o 1 ) Oyjc (23ml) j$JR N AtfS?- t e r t -7fyV^ 
# — (6. 8 2g, 3 1. 2mmol) ««Lfc 0 RjC&iMf- 

7K (9 0ml) ^^^-CtttH bfc. *«lC3kftTfcT2N-tt 

15 «"7^v'!)A-e^iL, »ji«rftftE**LT^ 4- [ (t e r t-7"h^ 

7 5:7] v'^n^^f-^^Tjf^ (6. 58g, 90%) 

(b) t e r t -ZffjV 4- [ { [4- (7$;*M=;V) 7 7 

4- [ (t e r t Y * , yfi)\'i&=.jV) TXJ] i/9 jVt$V\ 
20 (1. 46 g, 6. 2 3mmol) CON, N-v s ^f;V*;^7 5 F (28 
ml)», Mttp-7^'<yX7$K (0. 92g, 6. 54 
mm o 1 ) % hV S V ( 1 . 3ml, 9. 33 mm o 1 ) „ 1 

- 3 - (3 -it* =T)VT % J 7x2 tr,v) $A*fi*M 5 K • MBM. ( 1 . 7 9 g , 
9. 3 4mmo 1 ) At/1 -t Kndrv/^^y M)7> r ^V- — 7kfP#l (0. 9 
25 3 g, 6. 8 8mmo 1) U «Jt^Lfc„ »^tK^ 

fc, «iSLT*feftfc@fl:&&0feU t e r t-^yV 4- [ { [4- (7 5 
(1. llg, 49%, cis/trans ?.!-£%) £#7t 0 
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(c) 4- { [ (4-7$yi/?X2^*i/M r$y} ^yxr 

ter t-^fvP 4- [ { [4- {T^S^As-ft—M 7x-^ 75/} 
j&A^jsAO v'^n^v'/l^W^— r- (2 9 0mg, 0. 8 0 2 mm o 1 
5 ©*fc*?-W (5ml) (MIRK:* MfcThy (3. 4ml) 

i//V) # 71^=71'] 7 5/} ^X75 K (29mg, HX* : 14%) £r#fc 0 
10 1 H — NMR (DMSO-d 6 ) 8 ; 1. 01-2. 36 (m), 6. 54 (1 
H, m) , 7. 20 (1H, m) , 7. 6 3-7. 9 5 (2H, m) , 7. 79 

(1H, d, J = 8. 6Hz) , 9. 9 5- 1 0. 0 3 (1H, m) . 
MMM 1 6 

trans-4- (( [4- (7 $ ; ^ f ;!/) ^n^sdr^/W] 7 
15 5 7) ^yX7$ K©<&fife 

(a) trans-4- { [ (tert-^h ^^^t^^) 75/] / ^ 

U trans-4- (7^^f;V) ^ n^df f-J'tfA^VfcfcJflJOttfcJBV'* 
20 fc c 

(b) trans-tert — (4- ( { [4- (7$ 7 — 
/V) 7i- 75/} ;&7Ujtf:=/lO v^P^drvvV) / f - h 

HI6#iJl 5 (b) ©#&Mi:T£j&&fiM/\ »H®te£#J*£7ifcLfc. fcfc? 
25 U trans-4- ( [ (ter t -7' h = 3 rv'^7^— 7W) 7 5/] 7 

(c) trans-4- [ { [4- (75// ^vU) u^-yjv] 
^Jfc0U 5 (c) ©^t^CTS^^TV\ &JgtfMfc£^££j£Lfc„ 7tfc 
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U trans-tert -^VV (4- [ { [4- (7 5 7*^-^) 7 
3i 75/} 77/Vfc/l/| ^^n^^^V) / 9VV#/W^- b ^J^Kl^ 

1 H — NMR (DMSO- d 6 ) 6 ; 0. 8 2-0. 9 5 (2H, m) , 1. 2 
5 0-1. 42 (3H, m), 1. 74-1. 85 (4H, m), 2. 16-2. 
4 0 (2H, m) , 2. 7 7-2. 81 ( 1 H, m) , 7. 19 (1H, m) , 
7. 64 (1H, d, J=8. 8Hz) , 7. 79 (1H, d, J = 8. 8H 
z) , 7. 80 (1H, m) , 10. 01 (1H, s) . 

mmm 1 7 

10 4- [ (t^y > ? >-4-^/vy 7^y] ^yX7$ K©-a-$ 

( a ) 1 V'iV t°^< y 4 - ^/W^x fc K©^fifc 
^y^nkVWT^V (1 4. 8ml, 106mmol) ©fF7tFn77 

V (2 0ml) tgSSK:, -7 8tfcTl. 5 9M-n -7'^/vy 5^ A (7. 9 
8ml, 12. 7mmo 1) ^10»IK1TU 3 0#lfflft#Lfc o ftfc, 

15 - 7 8<Cfc:T2M- h y * f'/WyA'&T'/* $V (6. 3 4ml, 12. 7 
mmo 1) fr5#HW»»tT?rFU 3 0^i#tfc, Hf-s -78°C^T1- 
^*>-4-tr^!J (2. 0g, 10. 6mmol) ©7^7tFn77 

V (20ml) *g$&3 0%1^tTlTU - 7 8°CMT 1B#F^, ft^tifi 

*LT#bttfc3»SOWIfe3:^l' (2 0 0ml) ftHfcte, Mttv'y*^ 

(io g ) &anx., i^«#Lfc 0 *«C«r«*Lr#fe^fcaaE*^i;* 

wsslx, l--<>'^^yv?y-4-^;W^ft K (1. 19g, 5 5 
25 %) *#fc 0 

(b) 4- { [ (1 -^Vi^Vb^y i?y-4-' (JV) *<?>V\ 7% J] 
X7$ K©^fife 

t°^y K>©ftt>«jm N l -^yvvuf-^y v^-4-77/w^ 
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1 H — NMR (DMSO-d 6 ) 5 ; 1. 16-1. 24 (2H, m) , 1 . 5 

2 (1H, m), 1. 67-1. 72 (2H, m), 1. 83-1. 91 (2H, 

m), 2. 77-2. 81 (2H, m), 2. 90-2. 94 (2H, m), 3. 

5 4 2 (2H, s) , 6. 17 (1H, m) , 6. 51 (2H, d, J = 8. 6H 

z) , 6. 80 (1H, m) , 7. 22-7. 32 (5H, m), 7. 48 (1 

H, m), 7. 60 (2H, d, J = 8. 6Hz). 

(c) 4- [ (t^y ^-4— f/M^/v) r^y] ^xr$ Ko-frj* 

10 - { [ (l-^^vVvtV^y ^>-4— (*>) 75/} ^X7 5 K*r 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 9 6-1. 0 8 (2H, m) , 1 . 5 
8-1. 66 (3H, m) , 2. 35-2. 42 (2H, m), 2. 87-2. 
9 1 (4H, m) , 6. 17 (1H, m) , 6. 5 1 (2H, d, J = 8 . 6H 
15 z) , 6. 80 (1H, m), 7. 49 (1H, m) , 7. 60 (2H, d, J 
= 8. 6Hz) . 

1 8 

4- [ (i — ^vvvt^y z?^-3-4M 7$y] ^yX7$ K©£*j* 
20 -^y-^- 4 - fc^y Kf©ffcb 9 ic, i 3 - y • 

l&ft : 1 5 8~1 6 0°C 

mmm 19. 

4- (t°^y^^-3 — r>r?y) ^ k©£j& 

25 HJfefyi 4©^MCTSJt^m\ iMoft^Kilr^L*:. fcfc'U n 
«J18T?#fc4- [ (l-^y^;Vtf^y v?^-3->f^) T$y] -<^X7 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 3 0-1. 4 2 (2H, m) , 1.5 
8 (1H, m) , 1. 89 (1H, m) , 2. 09 (1H, m) , 2. 21-2. 
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2 8 (1H, m) , 2. 39-2. 45 (1H, m), 2. 75-2. 79 (1 
H, m) , 3. 0 0-3. 0 4 (1H, m) , 3. 4 1 ( 1 H, m) , 5. 9 4 
(1H, d, J = 8. 6Hz) , 6. 53 (2H, d, J = 8. 6Hz) , 6. 
80 (1H, m), 7. 49 (1H, m), 7. 60 (2H, d, J = 8. 6H 
5 z) . 

m&m 2 o 

4- [ (1 -^>i/;VlfD V *?y-3-4A') 7 5 /] ^X7 5 K©#$ 
10 fc 0 

: 1 6 0~1 6 2°C 
2 1 

4- (tfn y i?y-3--<^7^ 7) ^yX7 5 K©M 

mum 4(D*-fe(c2pi:TKiS^m\ mm<Dik&m*&f$.Ltc 0 fttzu m 

15 M2 0-C#7t4- [ (l-^/H; 4 Dy^-3-f/V) 75 7] <<yX7 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 5 0-1. 5 6 (2H, m) , 1 . 9 
2-2. 03 (1H, m), 2. 54-2. 60 (1H, m), 2. 6 9-2. 
89 (2H, m), 2. 96-3. 01 (1H, m) , 3. 78 ( 1 H, m) , 
20 6. 16 (1 H, d, J = 6. 8Hz), 6. 51 (2H, d, J=8. 8H 
z) , 6. 83 (1H, m) , 7. 52 ( 1 H, m) , 7. 61 (2H, d, J 
= 8. 8Hz) . 

m&n 2 2 

4- [ (4-75;^n^-^) 75 7] -OX7 5 K • M)7^nHM 
25 !&©-£/& 

(a) t e r t 4-t Yu u^* is ;l> Y(D&J& 

Yy^^-A-T^J i/^U^^rJ— jV (8. 06g, 70. Ommol) 
© t -^/-;Mg|« (12 2. 5ml) ^^(CjoV^TTK^b^ b V <J J* 
(2. 9 1g, 7 2. 8mmol) ©tKW (5 2. 5ml) £#0X17^^ 
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t-^/V (15. 9g, 7 2. 9mmol) SriPx., 

&ifciS& „ tttt U tert-^ ^ *>vV# 

/W^-h (2. 7 0g) Ltflfc. TMf&lN-ififflfcT?* 

5 BWfc^^rtttBUfc. «S^^P^7KT'»LT^b, mat*?* 

*sv& -cia* l fee lt# b n/cas& y * ^* 9 a * d 

e r t /l/ 4 - t Kn^f-^ u^Z/jV%As/<?~- h ( 1 1 . 3 g) 

WtX 14. Og, 93%) ZWco 
10 1 H — NMR (DMSO-d 6 ) 8 ; 1. 0 6-1. 2 0 (4H, m) , 1. 3 
5 (9H, s) , 1. 6 9-1. 7 6 (4H, m) , 3. 12-3. 31 (2H, 
m), 4. 48 (1H, s) , 6. 64 (1H, d, J = 7. 5Hz). 
(b) tert-/f/l/ 4-^y^n^^>yV#7W*;><*- h<£>-g-j& 
ifrfbtf-^f-UA' (1. 7ml, 19. 5mmo 1) (3 0 

15 ml) iZ, -60tT'^f/^M^->K (2. Oml, 28. 2 mm o 1 ) 
Olft^f (6ml) *1 O^K^JtrjlSTU CCKl^T 

1 O&IHHftttLfc. &V N T?t e r t-'ff-A' 4 - fc Kb df- o^^^/V* 
/U/<^ — h (2. 5 6g, 11. 9mm o 1) <DM.\k* fVl/WMi (1 4 0 
ml) §r35^f|^miTU - 6 OtlCfcV^T 4 0#|K8S#Lfc„ hy^f- 
20 /W7$y (8. 4ml, 60. 3mmol) 6 0°Ct*5V^TAPx.7t^ fc, 

25 rt-yf/V 4-^-^y^n^.dr^V^/VA^ — h (2. 23 g, 8 8%) 



1 H — NMR (DMSO-d 6 ) 6 ; 1. 0 6- 1. 2 0 (4H, m) , 1.3 
5 (9H, s) , 1. 6 9- 1. 7 6 (4H, m) , 3. 12-3. 31 (2H, 
m) , 4. 48 (1H, s) , 6. 64 (1H, d, J = 7. 5Hz) . 
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(c) teit-/f;v 4- { [4- (T5/*;Wf^v) 7*=yi/] 75 

%mn o (Dimmer mmoik&mz&j&Ltco im£u 1 

-^V^V-4-t^y KV©ftfr<9^ t e r t -7*7sl< 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 14-1. 29 ( 1 H, m) , 1 . 3 
7 (s, 9H, Boc) , 1. 5 7-1. 6 0 ( 1 H, m) , 1. 76 ( 1 H, 
m), 1. 92-1. 98 (1H, m) , 3. 18 (1H, m), 3. 36 (l 
H, m) , 5. 8 9-5. 8 6 (1H, m) , 6. 5 0-6.5 4 (2H, d , 
10 J = 8. 8Hz), 6. 76-6. 79 (1H, m), 7. 50 (1H, m), 
7. 5 9- 7. 6 0 (2H, d, J = 8. 8Hz) . 

(d) 4- [ (4-757^0^^) 7 5/] ^>X7 5 K • FU7;V 

tert-^/V 4- { [4- (T 5 J jj/lstf-sV) 7x-;U] 7$/} ^ 
15 ? u^*i/;\s$jW</~- h (167mg, 0. 5 0 1mmol) CSft^fl/y 
(4ml) Fy7^nftt (2. 2ml) U M.fcTJ|iipfc 

*S#Lfc 0 KJ&teT^ *IBi-5rtltJ:?) % 4- [ (4-75;^d^> 
» 7 $ y ] ^yX7 5 K • h y 7/l^n@^ik ( 2 3 0m g , 10 0%) 

20 1 H — NMR (DMSO-d 6 ) 8 ; 1 . 15 — 1. 45 (2H, m), 1. 6 

3-1. 7 1 (3H, m) , (1H, m) , 3. 2 1-3. 3 0 ( 1 H, m) , 

6. 54-6. 57 (2H, d, J = 8. 7Hz), 6. 84 ( 1 H, m) , 7. 
50 (1H, m) , 7. 61-7. 62 (2H, d, J = 8 . 6Hz) . 

MMM 2 3 

25 4- (f F7kKo-2H-k"7V-4-^^75/) § K©-frrii 

-^<yi>>-4-t 0 ^i; K^©ftfc>9K:, rhn Kn-4H- t°5y-4-^- 

: 2 0 8~2l0t 
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mnm 2 4 

4- (tT^y i?y-4— iM^y) ^VXJ? K- MJ7PtaSS6tO^ 

(a) tert-/f^ 4- [4- (T5/^7V^-^) 7x^'>] tf-< 

5 p-tKn^yX75 K (3 4 3mg, 2. 5 Ommo 1 ) Or h 7 t K 
n75V (10ml) ffijfC tett-^/V 4 - t Yu =5f>>- 1 - fcf-< ]} 
i/yt>;y$*yv- h (5 0 3mg, 2. 5 0mmol)S(FH7x^/t7 
(6 5 6mg, 2. 5 0 mm o 1 ) ^Px.fc^t s tK^T^T^^ T 
✓ h (1. 15ml, 2. 50mmol) SrSfebP U MfcT 

^n?f^ 7 7^- P n * J 9 9/1) T*M U ter 

t-^/p 4- [4- (T^y^yvfc^) bv*>js?i/-i 

;l/7K^r^^— h (16 9mg, 2 1%) 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 39 (s, 9 H) , 1. 45-1. 6 
15 0 (1H, m), 1. 89-1. 92 (1H, m), 3. 13-3. 20 (2H, 
m), 3. 62-3. 69 (2H, m), 4. 61-4. 66 (1H, m), 6. 
99 (2H, d, J = 8. 8Hz) , 7. 15 (1H, m) , 7. 80 (1H, 
m) , 7. 81 (2H, d, J = 8. 8Hz) . 

(b) 4- {\f^J -yy-A-^i M^riy) -<yXT 5 K • FU7ntnfti 
20 t©^ 

* WJ 2 2 (d) ©MWDTS«^trV\ aJHOib^Sr-frfifcUfc. fcfc 
L N t e r t - 7f> 4- [4- (T 5 / #/V3j^W) 7rc/^^>] tf^y^ 

y- 1 h SrJR^fcffiv^o 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 7 4- 1. 8 4 (2H, m) , 2. 0 
25 7-2. 11 (2H, m) , 3. 05-3. 24 (4H, m) , 4. 65-4. 
75 (1H, m) , 7. 03 (2H, d, J = 8. 8Hz) , 7. 19 (1H, 
m) , 7. 83 (3H, m) , 8. 55 ( 1 H, m) . 
r !l2 5 
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$mm 2 4 *c#fc 4 - (tr^<ys?y-4-^A'*^) ^y^7 5 k • by:? 

ntf-oflfcfctt (1 2 5mg, 0. 375mmol) ©1, 

(7ml) SSI:, ^XT^TtK (0. 076ml, 0. 748mmol) 
XOfh!;T-feh^>*#^*^*^hy^A (16 9mg, 0. 7 5 0 
5 mmo 1) SrSSJoU Mfc-Ci|*3aB*Lfc. KftftSr 1 N - zk^Hb-?- h 

A^n?^77^- (ftUxfyV/^ ^ ; -;V= 1 0 O / 1 t^Hl) T'SMftU 
4 _ [ d ty^/V\f^.]}^y-4 — (M ^X7$ K (44mg, 

10 3 8 %) £#fc„ 

ijfe : 166~168t 
»J 2 6 

is HJfe^Jiox-#fc4- [ (i — <^v > 7vt°-<y ou) 7?;] 

XT % K ( 3 0 9 m g , 0. 9 9 9 mmo 1) (D**/—* (6ml) 
B^g (0. 2 9ml, 5. 0 7 mmo 1 ) » /<7*M7/l/ft K (0. 6 7 g, 
8. OOmmol) W'>7y7jc»^|t MJ (3 14mg, 5. 0 0 
mmo 1) &7K#T^T»LfciH^ iKtW^Lt RfSftTSL ^ 

y *y/V*7A^d^ h^77^- (;7nD*M/^^;-/V=9 7/3T'i 

W) -ciii, 4- [ (i-^y-^^!J^y-4-^» (y^vO 7 5; 

y] ^VXT^K (2 4 0mg, 7 4%) £#7t 0 
25 : 181~183t 

HJfeflJ 2 7 
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1 H — NMR (DMSO-d 6 ) 8 ; 1. 5 4-1. 6 6 (4H, m) , 2.. 5 
7-2. 66 (2H, m) , 2. 76 (3H, s) , 2. 9 9-3. 0 3 ( 2 H, 
m) , 3. 75-3. 82 (1H, m) , 6. 74 (2 H, d, J = 9. 2H 
5 z) , 6. 89 (1H, br s) , 7. 60 (1H, br s) , 7. 70 
(2H, d, J = 9. 0Hz) . 

MMm 2 8 

4- [ (1 -^/^yVfc^y s?v-4 — <;V) 75/] 

10 (a) tf/U 2-? h=^>-4- [ (1 — <^^t°^<y ^>-_4_^ y v) 
7*5 7] ^^m*- h 

15 1 H — NMR (DMSO-d 6 ) 6 ; 1. 34-1. 44 (2 H, m), 1.8 

5- 1. 88 (2H, m) , 2. 04-2. 11 (2H, m) , 2. 74-2. 
78 (2H, m), 3. 28-3. 32 (1H, m) , 3. 45 (2H, s), 
3. 64 (3H, s) , 3. 71 (3H, s) , 6. 16 ( 1 H, d, J = 8. 
6Hz) , 6. 16 (1H, s) , 6. 34 (1H, d, J = 7. 7Hz) , 7. 

20 2 1-7. 3 4 (5H, m) , 7. 52 ( 1 H, d , J = 8. 4Hz) . 

(b) 4- [ (i -^>^vtv<y i?i/-4s r^y] -2-> y*is 

2 h^f-v-- 4 - [ (1 -^VvvWt^y v^-4 -J A>) 75 
y] ^<yyrc— h (8 8 5mg, 2. 5 Ommo 1 ) Of t Kn77 V (4 
25 ml) (4ml) jg^j§ffifc % 4 N-7kift^ h V V AtK»» (2. 

5ml) £#nx. N MfcT 6 B#Pfl» Lfeo 4 N-7kmiti- hV$ AtKM ( 1 
m 1 ) &Jp*.fc&fc N Sfi^T«Ji#L7t„ £ kfc4 N-zkSMfct- h y ^ AtK 

}§r$ (2mi) *jp*.fcfcte:, latrss^Lfe, RfSiHTft, «T 
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m) tttu 4- [ (i-^y^tr^y$?y-4->f/u) r^y] -2-y 

h * i^US ( 6 9 5 m g , 8 2%) £#fc 0 

5 1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 3- 1. 44 (2H, m) , 1.8 
5-1. 89 (2H, m), 2. 05-2. 12 (2H, m), 2. 74-2. 
78 (2H, m) , 3. 32 (1H, m) , 3. 46 (2H, s) , 3. 73 
(3H, s) , 6. 16 (1H, d, J = 8. 0Hz) , 6. 17 (1H, s) , 
6. 30 (1H, d, J = 7. 7Hz) , 7. 2 2-7. 3 4 (5H, m) , 7. 
10 5 3 (1H, d, J=8. 5Hz) . 

(c) 4- [ (1 -^^^V^U -^V-4— <;v) T$y] -2-7 

4- [ (1 -^S^VtV^y v>>-4 — </V) T5 7] -2-7 h=>r^S# 

^ (221mg, 0. 6 4 9mmol) ©N, N-^fMM7U* (6 

15 ml) mkK, 1-^^-3- (3-^W^7/nt» 5 

K'ttRtt (187mg, 0. 9 7 5mmol)» l-tKo^y/MIT 
>/_ yjcfp^j (i3 2mg, 0. 9 7 7mmol) „ y/n bVloc^/u 

T5:> (0. 45ml, 2. 58mmol) XtflfrffcT^^frA (7 Omg, 
1. 3 1mmo 1) £»U ii6tti»Lfe 0 ft(C, R£i£&«&5Fd#R 

^;l/*7A^D7 Y^fyy A— p n * / — /V= 2 0 0/lfil 

W) tmi/WN7T^7'TLC (^nnTjvW^/7^7-^9 0/1 0-CJS 

r^) -ettJU-u 4- [ (l-^^/vt^y ^-4-^f/p) r$y] -2-7 

25 h*^yX7 5 K (5 6 mg, 2 5 %) ^#fc 0 
MA : 1 5 5~1 5 7°C 

mmm 2 9 

2-y y*i/-4- (t^y ^>-4-^/wt$ y) k©£$ 
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Jfc#J 2 8 4 - [ (l-'<WA>\£<<y*Sl/-4-'<M T§ 7] -2-* 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 34-1. 37 (2 H, m), 1.8 
8-1. 92 (3H,m), 2. 68-2. 75 (2H, m), 2. 74-2. 
5 78 (2H, m) , 3. 34 ( 1 H, m) , 3. 82 (3H, s), 6. 2 1- 
6. 23 (3H, m) , 7. 03 ( 1 H, br s) , 7. 31 (1H, br 
s), 7. 66 (1H, d, J = 9. 2Hz). 
3 0 

10 (a) 4- [ (1 -^V^Hf^y T$/] -3-^F^f-> 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 3 3-1. 4 4 (2H, m) , 1 . 8 
15 5-1. 89 (2H, m), 2. 05-2. 12 (2H, m), 2. 74-2. 

78 (2H, m) , 3. 32 (1H, m) , 3. 46 (2H, s) , 3. 73 
(3H, s) , 6. 16 (1H, d, J = 8. 0Hz) , 6. 17 (1H, s) , 

6. 30 (1H, d, J = 7. 7 Hz) , 7. 22-7. 34 (5H, m), 7. 

53 (1H, d, J = 8. 5Hz) . 
20 (b) 4- [ rsy] -3-^^ 

Hife#J2 8 (c) mm<Dfc£%)&G-j&Ltc 0 tctc 

U 4- [ (1 -^i^Vfc^y i^-4-^AO 7$ /] -3-^ h*V£& 

25 1 H— NMR (DMSO-d 6 ) 6 ; 1. 43-1. S3 (2H, m) , 1.8 
4-1. 88 (2H, m) , 2. 05-2. 12 (2H, m) , 2. 74-2. 
78 (2H, m) , 3. 31 (1H, m), 3. 46 (2H, s), 3. 80 
(3H, s) , 5. 20 (1H, d, J = 8. 3Hz) , 6. 59 ( 1 H, d, 
J = 8. 4Hz) , 7. 21-7. 34 (6H, m) , 7. 43 (1H, dd, 
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J = l. 8, 8. 4Hz) . 

(c) 3-7 h*i/-4- ^>X7$ KCD-a- 

5 - [ (1 <>v?7Hf^y ^>-4-> f» T^y] -3-7 h#->^X7 5 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 23-1. 35 (2H, m) , 1. 8 
2-1. 86 (3H, m), 2. 50-2. 59 (2H, m) , 2. 91-2. 

95 (2H, m), 3. 34 ( 1 H, m) , 3. 80 (3H, s), 4. 89 
10 (1H, d, J = 8. 3Hz) , 6. 55 (1H, d, J = 8. 4Hz) , 6. 
90 ( 1 H, br s ) , 7. 31 ( 1 H, d, J = 1 . 8Hz), 7. 38 
(1H, dd, J = l. 7, 8. 1Hz) , 7. 62 (1H, br s) . 
HJfefllJ 3 1 

4- [ (1 -^^/Vtf^y *J»-4-4A>) -3-^^yX75 
15 KO-^fife 

(a) y^vv 3-^^-4- [ (i -^j/s^n^y i?y-4-s(M T 

-75 7'O'XTS K©^*>9fc, y^ 4-75 7- 3-^f^>^i^ 
20 hijS^fc, 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 50-1. 60 (2H, m) , 1. 8 

5- 1. 88 (2H, m) , 2. 03-2. 09 (2H, m), 2. 09 (3H, 
s), 2. 78-2. 82 (2H, m) , 3. 35 (1H, m), 3. 47 (2 
H, s) , 3. 72 (3H, s) , 5. 16 (1H, d, J = 7. 9Hz) , 6. 

25 61 (1 H, d, J = 8. 8Hz), 7. 21-7. 34 (5H, m), 7. 5 
5 (1H, d, J = l. 5Hz) , 7. 52 (1H, dd, J = l. 8, 8. 6 
Hz) . 

(b) 4- [ (1 -^y^f^JJ i?>-4 — (A>) TS.S] -3-y^gc 
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»J2 8 (b) CT®££firV\ »jS©^*«r^Lfc„ tctc 

U 75vv 3-7^-4- [ (1 -^^/VfcV*y v^-4-^f/V) 75 

1 H-NMR (DMSO-d 6 ) 6 ; 1. 52-1. 59 (2 H,m), 1.8 
5 5-1. 89 ( 2 H, m) , 2. 04-2. 11 (2H, m), 2. 08 (3H, 
s), 2. 78-2. 81 (2H, m), 3. 32 (1H, m), 3. 47 (2 
H, s) , 5. 07 (1H, d, J = 8. 3Hz) , 6. 58 (1H, d, J = 
8. 8Hz) , 7. 21-7. 34 (5H, m) , 7. 53 ( 1 H, d) , 7. 
5 9 (1H, d d) . 

io (c). 4- [ {i-^z/itjve^w^-A-jjV) T57] -3-7 

>X7 5 KO-frfifc 

»M2 8 (c) (DU&icmiXBifo&ft^ Lfc. fcfc 

U 4- [ (l-^S^/Vtr^JJ $^-4-^10 757] -3-7 9v^,fr 

15 lft& : 1 56~1 58t 

3 2 

3- ^/i—4- (tf^y ^v-4-iW7 5 7) -<y^7 5 

Jfeflfl 3 1 T?#fc 4 - [ (1— O^yVlf-^y >J>-4-<> (M 757] -3-7 

1 H-NMR (DMSO-d 6 ) 5 ; 1. 44-1. 5 5 (2H, m) , 1. 9 
1-1. 95 (2H, m), 2. 09 (3H, s) , 2. 72-2. 79 (2H, 
m) , 3. 0 9-3. 13 ( 2 H, m) , 3. 4 6 ( 1 H, m) , 4. 9 7 (1 
H, d, J = 7. 5Hz) , 6. 58 ( 1 H, d, J = 8 . 4Hz) , 6. 84 
25 (1H, br s), 7. 53-7. 57 (3H, m). 

mmm 3 3 

4- [ (1 -^Vv ? /UT-t?/-?>'-4-> i;V) 757] ^yX7 5KO^ 
(a) l-^-;;V-4-7^V>0^ 

1 — ^^/V-4-t°^y (2. 0g, 10. 6mmo 1 ) ©7 7 7 -/W 
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(4ml) flSflKC -150HTN-^f;l/-N--hnyi?^y (1. 3 9 
ml, 10. 8mmo 1) £- 5°COT£#oJ; ? £ 3 0#»ttT^TLfc 
^©fflfc, Wkfk<* } J$J* (6 5mg, 0. 4 2 3mmo 1) &*J>lrf oflnfcfc. 

*rD-y/&&^?-/i>= 2/1 -e^tb) -cif Siu 1 a -r-eW ^ 

(6 6 2mg, 3 1%) Sr#7t 0 

10 1 H-NMR (CDC 1 3 ) 5 ; 1. 84 (2H, m) , 2. 54 (2H, 
m) , 2. 60 (2H, m) , 2. 73 (4H, s), 3. 65 (2H, s), 
7. 2 5 (5H, m) . 

(b) 4- [ (1 -^s'JjVT^ls- 4-' (M K©"£ 

15 0©#&fcigeTSJft£ : fTV\ JMi©'fkirtb*'S'J*Ufco fcfcTU l 

1 H-NMR (DMSO-d 6 ) 5 ; 1. 58-1. 91 (6H, m) , 2. 5 
4-2. 57 (4H, m) , 3. 5 8- 3. 6 3 (1H, m) , 3. 63 (2H, 
20 s), 6. 04 (1H, d, J = 8. 4 Hz) , 6. 47 (2H, d, J = 8. 
6Hz), 6. 81 (1H, br s), 7. 22-7. 32 (5H, m) , 7. 
49 (1H, br s) , 7. 60 (2H, d, J = 8. 4Hz) . 
MMM 3 4 

4- (Tif^V-4 — T/VT^y) ^<yX7 5 KO^ 
25 HJfcflJl 4^#&^CT^£*tI\ »H©-fk^lfcSr^fifcLfc 0 fcfcU £ 
JfeM 3 3 T*#7c 4 - [ (1 — ^v^T-feVO-4-^/W) ^^'7$ 

1 H-NMR (DMSO-d 6 ) 8 ; 1. 3 9- 1. 9 0 (6H, m) , 2 . 6 
4-2. 81 (3H, m), 3. 50-3. 52 (1 H, m) , 6. 03 (1H, 
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d, J = 7. 7Hz) , 6. 47 (2H, d, J = 8. 6Hz) , 6. 81 (l 

H, br s) , 7. 45 ( 1 H, m) , 7. 60 (2H, d, J = 8. 6H 
z) . 

HM 3 5 

5 ai^vV 3- { [4- (7^/#/V#^/V) 757) -8-Tif^v^ 

[3. 2. 1] 8-*/u#**>u— ho-g-fife 

p-TS/^XTS K (9 5 3mg, 7. 0 Ommo 1) <D7^y— /V (4 
2ml) lit, Sflfe (2. 0ml, 34. 9mmol) RlfN-*- Y**>%/\> 
7j?-/V-4- ]>pfcV^ (2. llg, 10. 5mmol) SrMKTaaJDLfc 

io Hfc, *zkW^S'7/ztetsffc*£*-?-M ?a (2. 2o g , 35. 0 

mmo 1) ZmtoLtcmz, &m.\CXm&tWL±, i£JR$re*UC4§b 

pp*w/^;-/H -e»3Biu, 3- { [4- (t^ /#7vtK- 

15 ;U) 7^-7P] 75/} [3. 2. 1] ^i7^y-8-*7W 

Y (419mg, 19%) £#fc„ 

1 H — NMR (DMSO-d 6 ) 5:1. 18 (3 H, t, J = 7. 0Hz) , 

I. 7 0-1. 8 7 (4H, m) , 2. 0 6-2. 0 8 (4H, m) , 3. 58 

-3. 59 (1H, m) , 4. 04 (2H, q, J =7. 0Hz), 4. 08- 
20 4. 10 (2H, m) , 6. 14 (1H, d, J = 3. 8Hz) , 6. 52 (2 
H, d, J = 8. 8Hz) , 6. 84 ( 1 H, br s) , 7. 53 (1H, 
m), 7. 63 (2H, d, J = 8. 4Hz). 
Hffifll 3 6 

4- [ (1 -*<l/i?A>V*<}) ^y-A-4)V) *yl/aR=yl/] ^yX7 $ 
25 (a ) 4- [ (1 -^y^Hf^iy v 5 ^-4-^T/V) 

4- (4-fc KD^rv / ^/^-7^>yV7^) t°^D £>V • — ^S?^ (472 
mg, 1. 7 5 mmo 1) ON, N-^fM^A7$ K (9ml) 
tt<b^^V(l. 0ml, 8. 6 9mmol) S0^U^ (1. 2 1 g, 
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8. 7 5mmol) ^ifciiC, 8 OtJfcTl 7B#|ffl»#Lfc. 

5 K^yi/=9/i-c^tB) fcJ;5*S|ii£?TV\ 'O^/v 4-[(i-^>^ 

f^y -O-y*^- b (351mg, 49%) 

(b) 4- [• (l-^^^vt^y i?y-4-4/v) % ^B.mm<o 

10 ^sVjV 4- [ (1 -^^/Vt^y i?^-4-' fjU) %jV$=.;V] 

(3 5 lmg, 0. 849mmol) <D^$ (1 0ml) WW^, 

4N-7^.mti-h]) v^mm (2. imi) -g^o^ mm^r^x 2 . sb# 

F^WLfCo TOftTT^ ^*P^lN-tl^^P^^|p L ( P H7) , mitm* 
I) 4- [ (1 — t>^/Wb°-^y ^y-4— f^) ^,ft 

( 2 6 2 m g , 9 5%) £#fc 0 

(c) 4- [ (l-^<>^;vt: 0 ^!J^>'-4-^;V) /<yX7$ 

20 »#ij2 8 (c) (Dimmer &fozff\,\ imofcsmz&f&Ltc itit 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 5 0- 1. 6 2 (2H, m) , 1 . 7 

3- 1. 76 (2H, m) , 2. 07-2. 14 (2H, m), 2. 81-2. 
25 8 8 (2H, m) , 3. 3 3-3. 4 8 (1 H, m) , 3. 4 8 ( 2 H, s) , 

7. 21-7. 34 (5H, m), 7. 55 (1H, br s), 7. 94-8. 
0 2 (4H, m) , 8. 13 (1H, m) . 

mi&m 3 7 

4- (hf^'J v?^-4--f/V*;V/jf^) ^VX7$K©^ 
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$M 3 6 4 - [ (1 — j&yW^-yw] 
^XT5 K (60. Omg, 0. 186mmol) (D^Z /-/V (14ml) 
Sfjfcfc, ^RT^^A (60. Omg) tlO%-^7^Vft* (15 
mg) fcS&PU «jjfE*#TfcT4B#(RWi#Lyt 0 £»7&, ±7 4 MtifiU 
5 iiML-C#bM»©/W?7f^yTLC(a5flI (^on^ 

;V/Tl/*r~7fc= 1 0 0/1 0 0/2 (10) &100/100 
/5 (10) ) £tfV\ 4- (tf^D ^V-4-^^/V7j?=/V) ^yX7 5 K 

(6. Omg, 14%) t 4- [t KD^i/ (fcV<!J i?>-4-> (VU) p*^vl/| 
^X7 5 K (14. 8m g, 3 4%) Srit>fc6felftt 

10 1 H — NMR (DMSO-d 6 ) 5 ; 1. 2 9- 1. 4 5 (2H, m) , 1 . 5 

7- 1. 68 (2H, m) , 2. 60-2. 64 (2H, m), 2. 92-2. 
96 (2H, m) , 3. 45-3. 53 (1H, m), 4. 10-4. 14 (1 
H, m), 7. 54 (1H, br s), 7. 95-8. 02 (4H, m), 8. 
1 3 (1 H, b r s) . 

15 mmw 3 8 

4- [t Kn^i/ (f^y s?y-4_^,u) }=f-)V\ ^yX75 K©£-fife 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 0 0-1. 2 2 (2H, m) , 1 . 4 

8- 1. 66 (2H, m) , 2. 24-2. 35 (2H, m), 2. 72-2. 
20 90 (2H, m) , 4. 27 (1H, d, J = 6. 4Hz) , 5. 19 (1H, 

br s) , 7. 28 (1H, br s) , 7. 31 (2H, d, J = 8. 3H 
z) , 7. 79 (2H, d, J = 8. 3Hz) , 7. 89 ( 1 H, br s) . 

mmm 3 9 • 

4 - [ ( 1 y v?v- 4 —r/w) ^ ?vu] ^yxr 5 Ko-g-fife 

25 ( a ) 4 - ( tf^t y 4 ->f ?v>) • -&88&<D<&&. 

4 - (4 - t Kn *r f S%jVtf-/l"0*/s(j]s) t°^y • — (8 0 9 
mg, 3. 0 Ommo 1 ) COtK (5. 5ml) kWMBU (0. 5ml) ©jl-g-jg 
10%-^5S?9VR* (lOmg) SrjgfebPU 7_k*#@|^T, 7 0°C 
. £T7H#ra (2^MMW5^t) WLfc 0 S«7#, ±7^ hit 



' k Q 



WO 03/082808 PCT/JP03/03978 

57 

4 fvV) $If| • — ig^H; (4 7 2 m g , 6 2%) £#/c D 

(b) ^v7W 4- [ (1 -^<>5?/l/fcVS»J ^-4-^/U) ^ 
h ©£$ 

U 4- (tf^y^>-4-^^^/v) $MII*-ttHfc!l[$rjDK^K:fflv^, 

(c) 4- [ (i — ^^vif^y^^-4-^/w) £jBm<z>6-j$ 

»F!l3 6 (b) ©#tefci!pCTKJE&£??l\ »Jg©fb£«a&£jfcLfc 0 fefc 

U sOitjv 4- [ (i -^^/utr^y i?v-4 — (M **f-A>~\ ^ovx. 

10 -h&DMBHcJBvrfc. 

(d) 4- [ (1 -- <>v > /Wt°^y v?^-4— T^v) *fvi/| ^yX7 5 K© 

» 2 8 (c) ©#&^CT£OS£fTl\ iMiOft-frfc^fifcLfco fcfc 
U 4- [ (l— <<^i?/nf^y^-4-> f/w) $Afftt^JimK:l 
15 v^„ 

1 H-NMR (DMSO- d 6 ) 5 ; 1. 12-1. 23 (2 H, m) , 1 . 4 
7-1. 51 (3H, m) , 1. 79-1. 86 (2H, m), 2. 52-2. 
54 (2H, m) , 2. 72-2. 76 (2H, m) , 3. 43 (2H, s), 
7. 19-7. 31 (8H, m) , 7. 76 (2H, d, J = 8. 3Hz) , 7. 
20 8 8 (1 H, b r s) . 

mmm 4 0 

4- (tf^y ^-4-^T/M^/W) ^<yX7 $ K©^ 

JfeflJ 3 9 T*#fc 4 - [ ( 1 -- O^/Vt 0 ^ ]) v 5 ^- 4 -- T M / =f-)V\ 

25 $ KSrJMBHcffli^fc. 

1 H-NMR (DMSO-d 6 ) 5 ; 0. 94-1. 0 7 (2H, m) , 1.4 
2-1. 56 (3H, m), 1. 98 (1H, br), 2. 26-2. 38 (2 
H, m) , 2. 50 (2H, m), 2. 83-2. 86 (2 H, m) , 7. 20 
(2H, d, J = 8. 3Hz) , 7. 26 (1H, br s) , 7. 76 (2H, 



WO 03/082808 PCT/JP03/03978 

58 

d, J = 8. 3Hz) , 7. 88 (1H, br s) . 

mmm 4 1 

(a) 4- {A-^y'yj^d^-y^l/- 1 — |VV) y*^ h y /WD-6i& 

5 4-7;Vtn^/-Mi;V (2. 5 0g, 2 0. 4mmol) ©N, N-v> 
^ f M;VA7 ^ F (25ml) fem^ 1 -^J/ 'Jjvyf^y *J> (4. 3ml, 
2 4. 2mmo 1 ) b&t&%}) V A (5. 6 5 g, 4 0. 9 mm o 1 ) £vgsAPU 

)V) ^<y)/- h JJ/U (4. 9 2 g, 8 7%) $r#fc 0 

(b) 4- (4-^yyVHf^v^- 1 — ^yX7$ 

4- (4-^yi/;Vtf^7^-l--f;V) ^yy^HU^ (8 3 2mg, 3. 
15 OOmmo 1) CDjjgM (6ml) 8 0°CT' 1 «^bfc 0 KJ»7 

- (4-^yv ? ;Wt°-<9^y- 1 — 1M K (8 2 3mg, 9 3%) 
20 ( c ) 4 - 1 —f /V^yXT 5; KO'&Jifc 

- (4-. <i/i?;v^7^y-i-' f;w) ^xrs K&JMWcfflvvfc. 

1 H-NMR (DMSO-d 6 ) 5 ; 2. 78-2. 81 (4H, m) , 3 . 1 
1-3. 14 (4H, m) , 6. 89 (2H, d, J = 9. 0Hz) , 6. 99 
25 (lH.br s) , 7. 68 (1H, br s ) , 7 . 72 (2 H, d , J = 
9. OH z) . 

MMfl 4 2 

tert-^;V 4- { [4- (T$ J j3j\s$=. ;l>) -3-^nn7x-;V] 
7^7} ^P^y-l-j;;i/*>->wF©M 
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(a) 4- { [1- (tert-^F^M'^H t^V i/^- 4 — f 
A] T*S) 

(8 5 8mg, 5. 0 Ommo 1) <D/?y 
^ (3 0ml) ffc ^ (1. 5ml, 26. 2 mm o 1 ) RXf t 
5 /V v?>#/V*>*>l/-h (1. 5 2g, 7. 4 8 

mmol) SrMteTSS&nLfc&fc, aMcft+'CS'T/ *#{b*«>*^- h ]} V J* 
(1. 5 7g, 25. Ommol) £»L7U£fc s gfilC-C«J|#L7t 0 R 

9 7/3«) fcfrV\ 5 4- { [1- (tert-7^ 

tr-<y ^-4-iw] r$y}. -2-^nn$,iit (1. 7 

0 g ) £#fc 0 

(b) tert-7f/V 4- { [4- (75 /J&AjR^A) -3-^nn7 

d>*«^F|iE^^#9 4- { [1- (tert-7*h^^;^-;U) fc'^yv? 
V-4—f/W] 75/} - 2-^on$|fi (l. 7 0g) ©N, N-v^f- 
M;l/A7-; K (4 5ml) 1 -^fvU- 3 - (3-^>f/l/7^7 

ntr/lO #A#5?>f 5 K-tffflMfi (1. 4 1g, 7. 3 6 mmol), 1-fcK 
20 v*i"0*/hVT > S—A'-— TKfP^I (9 9 7mg, 7. 3 8 mm o 1 ) % t?>f 
y^D tVW^f-^T? > (3. 45ml, 19. 8mmol) M£ft7>^ 
•7^ (5 2 6mg, 9. 8 3mmo 1) £»U ^^T«ft# Ufc c SJ£ 

^A/ftB»3if-A=5/n?JgSI) &ffV\ tert-7f;l/ 4- { [4- 
(TSytfAtf^A) -3-^pn7x-^] 7^;l ^>--1-7JAt}? 
*f V- h (598mg, ZlSIf 2 3 %) fcfcfc. 
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1 H — NMR (DMSO-d 6 ) 8 ; 1. 18-1. 24 ( 2 H, m) , 1 . 3 
9 (9H, s) , 1. 8 2- 1. 8 5 (2H, m) , 2. 90 (2H, m) , 3. 
41-3. 45 (1H, m), 3. 82-3. 87 (2H, m), 6. 13 (1 
H, d, J = 7. 9Hz) , 6. 19 ( 1 H, dd, J = 2. 2, 8. 4Hz) , 
5 6. 5 9 (1H, d, J = 2. OHz) , 7. 20 (1H, br s) , 7. 2 
6 (1H, d, J = 8. 4Hz) , 7. 43 ( 1 H, m) . 
HJfefll 4 3 

io mmm2 2 (d) <DjjmzmcxRfo%ft\,\ $m<D\k%m*&m\stc 0 tctc 

U IW4 2f#fetert-^/V 4- { [4- (T 5 y - 

1 H— NMR (DMSO-d 6 ) 5 ; 1. 4 4- 1. 5 5 (2H, m) , 1 . 9 
15 5-2. 03 (2H, m), 2. 94-3. 04 (2H, m), 3. 27-3. 
35 (2H, m) , 3. 51-3. 60 (1H, m) , 6.54 ( 1 H, dd, 
J = 2. 2, 8. 4Hz) , 6. 62 (1H, d, J = 2. OHz) , 7. 18 
(1H, m) , 7. 27 (1H, d, J = 8. 4Hz), 7. 45 (1H, m). 
. HffitfiJ 4 4 

20 4- [ (1-^y^/l/tf^y *Jy-4-4M 7^/] -2-^P0X>X7? 
(a) 4-7^-2-^Pn^X75 

4-7$/-2-^np$,|Si (858mg, 5. OOmmol) ON, N 
-^^fM;l/A7 5 K (5 0ml) mmz, mtT^^-VJ* (1. 0 7g, 
25 2 0. Ommo 1) % 1 -aifvl'- 3 - ( 3 - ^yUT 5 / 7°p fc'AO 

$ K • ttfflfclfi ( 2 . 8 8g, 15. Ommo 1), l-tKn^J/j/b 
!)7/^V'- yjcfMfc (2. 03g, 0. 15. Ommol) XTOV^DtT 
/Kxf-^-T^ (7. Oml, 40. 2mmol) £^PU M^T»1*# 



WO 03/082808 PCT/JP03/03978 

61 

©v^y *^*7A^ov h^7 7-f— KJ:5flU!l (^nn*;i/V^^-/v 
= 5 0/l-C^ttJ) SrfTV\ 4-7 5 y-2-^nn^X75 K (6 7 3mg, 
5 7 9 %) £#fc 0 

(b) 4- [ t?>-4-^^) T$y] -2-;7nn^ 

HJfeWl 0 CTSJ6«rfTV\ »S©-fb^*-frj*Lfco fc£U p 

10 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 30-1. 41 (2H, m) , 1 . 8 
3-1. 86 (2H, m) , 2. 04-2. 11 (2H, m) , 2. 73-2. 
77 ( 2 H, m) , 3. 24-3. 30 ( 1 H, m) , 3. 46 (2H, s), 
6. 11 (1H, d, J = 7. 9Hz) , 6. 49 (1H, dd, J = 2. 2, 
15 8. 7Hz) , 6. 56 (1H, d, J = 2. 2Hz) , 7. 18 ( 1 H, br 
s), 7. 21-7. 34 (6H, m), 7. 42 (1H, br s). 
H$S#|4 5 

3-^dp-4- (tf^y i?y-4— iJVTKJ) -OXT 5 K©£*fi)c 
(a) tert-^ 4- { [4- (7 5 7*^-^) 7i^^] 7$ 

p-75;^yX7?K (2. 72g, 20. OmmoDOl, 2-V?v 
ox^y (8 0ml) Wc, \--ff-)V 4-^y-l-fc'^y 
dri/V'— h (8. 1 2 g, 3 9. 9 mm o 1) ©1, 2-i>i>nDx^y (3 

mi) i*, h yr-t h=¥">7K^b*«73H^-hy (1 1. 3g, 50. 1 

25 mmo 1 ) RVffim (2. 3ml, 40. 29mmol) SrjRJUPtfcftfc, ^jfi 
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£*?V\ tert-^P 4- { [4- (757#/V 
7j?-;p) 7^-/1^] 757} t^y^y-l-«^^b (5. 7 3g, 

9 o %) 

(b) tert-^ 4- { [4- (7 5 7 tf/Mff— fr) -2-^nn7 
5 75 7} If^U v?y- 1 

tert-^ 4- { [4- (T§y*/W*=/P) 7^-/1/] 75 7} t° 
^])^-l-^^^>U— h (9 5 8mg, 3. OOmmol) ©2-:/n 
(25ml) N-^nnn/^U* (401mg, 3. 0 

Ommo 1) £fflfcTi|*«»#Lfc&fc:. 6 0°C T 4 B$|BH*# Lfc. 

V\ tert-^ 4- { [4- (7 5 7 -2-^na7i- 
^] 7 5 7} y 1 A*tf*i/ V— h ( 7 9 0 m g , 75%) &#fc 0 

15 (c) 3-^nn-4- (t'^y ^-4—<^75 7) ^<>X75 KO^J* 
t e r t-7f-A> 4- { [4- (7 5 7^7^^—^) -2-^nn7i- 
/U] 75 7} V^Ws-l-XfriS^i/V—Y (850mg, 2. 40 
mmol) ©£^fl/> (15ml) ifc h U 7 ^ n ( 9 . 5 

ml) ^ip^fcm^, Ifil:t*IWLfc„ R»rm> MUX, lN-zK 

-4- — OV7 5 7) ^<>X7 5 K (3 8 3mg, 6 3%) & 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 3 0- 1. 4 2 (2H, m) , 1 . 8 
25 0-1. 84 (2H, m) , 2. 02 (1H, br), 2. 54-2. 57 (2 
H, m) , 2. 9 0-2. 94 (2H, m) , 3. 41-3. 44 ( 1 H, m) , 
5. 22 (1H, d, J = 8. 1Hz) , 6. 78 (1H, d, J = 8. 8H 
z) , 7. 06 (1H, br s) , 7. 66 ( 1 H, dd, J = 2. 0, 8. 
6Hz), 7. 72 (1H, br s), 7. 80 (1H, d, J = 2. OH 
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z) • 

Mmm 4 6 

4- [ (1 — Z>i?;U\?s<})V^-4-' (M T^y] -3-^dp^XT5 

^ K (1 OOmg, 0. 3 9 4mmo 1) ©1, (4ml) 

, ^yX7;l^t K (0. 0 5 2ml, 0. 51 2mmo 1 ) s h y 
F^^M^^tMJ^A (2 2 2mg, 0. 9 8 5mmol) S« 
(0. 04 5ml, 0. 7 8 6mmol) %mMLtcm^ ^jfiklTiW^L 

&fTV\ 4- [ (1— <^,n^y ^>_ 4 _^^) T$y] _ 3 _^ an ^ 
VXT 5 K ( 9 6 m g , 7 1%) & t lt#fc 0 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 5 0- 1. 6 0 (2H, m) , 1.8 
4-1. 87 (2H, m) , 2. 06-2. 13 (2H, m) , 2. 75-2. 
79 (2H, m) , 3. 41 ( 1 H, m) , 3. 47 (2H, s) , 5. 26 
(1H, d, J = 8. 3Hz) , 6. 78 ( 1 H, d, J = 8. 8Hz) , 7. 
05 (1H, br s) , 7. 21-7. 34 (5H, m) , 7. 66 ( 1 H, 
20 dd, J = 2. 0, 8. 6Hz) , 7. 71 (1H, br s) , 7. 79 (1 
H, d, J = 2. OH z) . 
£MM 4 7 

4- [ (1— <y^VtV<y^-4-- TA-) -2-^f;W>X7^ 

25 (a) 2-^ ^;U-4-=- bn-^>y'^ h y;vo^ 

2-^D^-5-^hD h^Vrcy ( 7 . 56gj 35- Ommol) ON, N 

-y^MM7> k (8mi) mnm^ ^rv\m (3. 7 6 g , 42. 

Ommo 1) 1 4 5 °CV 5 fH^tf|# Ltc 0 KjfcJfoTg, £te#2«. 6 

7KfP^5 (9. Og) ©1N-I1 (6 7ml) 6 0ti:T2 0^ 
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4--hvs<>*;~hV* (4. 9 2g, 8 7%) £#fc 0 

5 (b) 4-r^/-2->9vw<;/y^hy7W)-£/55c 

2-^f;V-4-=fn^y/^h!J;V (3. 80g, 23. 4mmol) © 

^*x-/w (i 4 om i) mt*x- 27myo a s. 5 g , 82. 0 

mmo 1) M^tTT*3P#|^»L7t 0 K£*l7gL »S*LT 

fvw^y^ by ;v ( 2 . 8 9 g , 94%) 

(c) 4-7$/-2-^f;^yX7^ KO^fife 
4-75;-2-^f;l/^y/^Mj;V (7 9 3mg, 6. OOmmol) O 

15 iftl (12ml) fcttfc* 8 0 o C-Cl#W«#Ufc o EJfcf*7«K 7jczM£&#\ 
4N-*»fct h y ^^7jcM$riD^TT^ytticLfc^^, ilW^iiU 

f;^>X7$ K (8 8 2m g, 9 8%) %&&m&k LX'&tc 0 

(d) 4- [ i?y-4-' (M T^X] -2-^7W< 
20 VX7 5 K©£$ 

• 1 H — NMR (DMSO-d 6 ) 8 ; 1. 3 0-1. 4 0 (2H, m) , 1 . 8 
25 3-1. 87 (2H, m) , 2. 03-2. 10 (2H, m), 2. 29 (3H, 
s), 2. 74-2. 78 (2H, m), 3. 21-3. 23 (1H, m) , 3. 
45 (2H, s) , 5. 71 (1H, d, J = 8 . 1Hz) , 6. 33-6. 3 
5 (2H, m) , 6. 81 (1H, br s), 7. 20-7. 34 ( 7 H, 
m) . 
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%mm 4 8 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 13-1. 26 (2 H, m), 1. 8 
0-1. 83 (2H, m) , 2. 30 (3H, s), 2. 52-2. 56 (2H, 
m), 2. 90-2. 9 4 (2H, m) , 5. 71 (1H, d, J = 8. 1H 
z), 6. 33-6. 35 (2H, m), 6. 80 (1H, br s), 7. 2 
10 0 - 7 . 2 3 ( 3 H, m) . 

4 9 

4- [ (1 -^i^/H^JJ S?V-4-' f/V) T$y] 

Hlfefll 2 8 -c#fc 4 - [ (i-^y^nf^y^y-4-^;i/) 7$;] -2 

15 h*S"<yX7§ K (1. 2 0g, 3. 5 4mmol) ©Ift^fl/y (3 

6ml) j^fcs lM-£^t*-)i/ilft^f (10. 6ml, 10. 

6mmo 1 ) &ffiTLtzmz, IfitTWjfLt JEfcx 1M-Z*fc*!) 
i/tft^f l-Vil (4. 3ml, 4. 3mmol) %tRjUt&til s MfcT 

T>^-T7jc=9 0/10/0. lTigttk XtlWKai^/^ * 7 1 0 

0/1. 5-CI6W) Mm;i:/w^x^7 % TLCK:J;5M (^bd'^V^ 

^y-7v/ry ; E--T7jc= 9 o/i o/o. l-cgn) Srfrv\ 4- [ (1-^ 

25 >^;ut°^y v ? y-4--T;v) T$y] -2-tKo^yX7 5K (4 3 8 
mg, : 3 8%) £'#7t 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 5- 1. 3 8 ( 2 H, m) , 1 . 8 
2-1. 86 (2H, m) , 2. 02-2. 10 (2H, m), 2. 73-2. 
7 7 (2H, m) , 3. 2 2 (1H, m) , 3. 4 5 (2H, br s) , 5. 
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88 (1H, d, J = 2. 0Hz) , 6. 05 (1H, dd, J = 2. 2, 8. 
8Hz) , 6. 15 (1H, d, J = 7. 7Hz) , 7. 22-7. 31 (6H, 
m) , 7. 47 (1H, d, J = 8. 8Hz) , 7. 82 ( 1 H, br s) , 
13. 3 1 (1H, s) . 
5 5 0 

MM49xnit4- [ (1 -- <y^/Vt°^y^y-4-^^) r^y] -2-t 

10 1 H — NMR (DMSO-d 6 ) 5 ; 1 . 1 7 - 1 . 2 5 ( 2 H, m) , 1 . 7 
8-1. 81 (2H, m) , 2. 54 ( 2 H, m) , 2. 8 8-2. 9 2 (2H, 
m) , 3. 2 2- 3. 2 4 (1H, m) , 4. 35 (1H, m) , 5. 87 (1 
H, d, J = l. 8Hz) , 6. 0 2-6. 0 5 (1H, m) , 6. 12 ( 1 H, 
d, J = 7. 0Hz) , 7. 25 ( 1 H, br s) , 7. 46 ( 1 H, d, J 

15 =8. 8Hz),7. 87 (1H, br s). 

5 1 

4- [ (1— <y*?A,\*s<1)*?y-4-s f,v) r$y] -3-fcKa^yX 

3Wfc«4 9©*jfek:l|lCT»SSrfTV\ $a©fc£to&£#Lfc, fc/cU H 
20 113 0 (b) -C#fc4- [ (1— <y*?A,\£*<r) t?V-4 f*,) 7^ /] - 



1 H — NMR (DMSO-d 6 ) 5 ; 1. 4 3-1. 4 6 (2H, m) , 1 . 8 
7-1. 90 (2H, m) , 2. 14 (2H, m) , 2. 7 6-2. 7 9 (2H; 
m) , 3. 28 (1H, m) , 3. 50 (2H, br s) , 4. 73 (1H, 
d, J = 8. 3Hz) , 6. 48 (1H, d, J = 8. 3Hz) , 6. 79 (l 
H ' br s )> 7. 18-7. 35 (7H, m) , 7. 49 ( 1 H, br 
s) , 9. 4 3 (1H, s) . 
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3-kKn^>-4- (fc°^y 4 — {A/7%J) ^>X7$ F©^ 

Si5i-?#t4- [ (i — <yv ? /wt°-<y i>y-A-' <;v) -3-t 

5 1 H — NMR (DMSO-d 6 ) 8 ; 1. 18-1. 28 (2H, m) , 1.8 

3- 1. 86 (2H, m) , 2. 5 0-2. 5 6 (2H, m) , 2. 89-2. 
93 (2H, m), 3. 32 (lH,m), 4. 75 (1H, d, J = 8. 3H 
z) , 6. 44 (1H, d, J = 8. 3Hz) , 6. 74 ( 1 H, br s) , 
7. 15-7. 18 (2H, m), 7. 43 (1H, br s). 

10 Hj&fl!l 5 3 

4- [ (1 -s<>*J;V\fs<y T$y] -2-7n^-/XyX 
7 5 Y<D-k& 

$m\n 4 9 -e#fc 4 - [ ( i — *Jjv t°-< y *J>- 4 — (M t $ / ] - 2 

-tKn^VXT^ K (5 5mg, 0. 16 9mmol) CN, N-S^^- 
15 ;V*;VA7 5 K (4ml) l-^o^/n/^ (16/il, 10. 6 

mmol) (25mg, 0. 181mmol) £#P;t7c#^ 7 

^7f^7TLCi:J;5ii (i7pp*;VA/^^y-/v=9 0/1 OTi&ttS) 

20 <H?V\ 4- [ (1 — <W;V\?s<y i?y- 75/] -2-7"p/^^ 

^>X75 K (4 8 nig, 7 8%) <H#7c„ 

1 H — NMR (DMSO-d 6 ) 6 ;0. 98 (3H, t, J = 7. 3Hz) , 
1. 33-1. 43 (2H, m), 1. 72-1. 81 (2H, m), 1. 84 
-1. 88 (2H, m), 2. 05-2. 12 (2H, m), 2. 74-2. 7 
25 8 (2H, m) , 3. 27 (1H, m) , 3. 46 (2H, s) , 3. 99 (3 
H, t, J = 7. 3Hz) , 6. 11 (1H, d, J = 7. 9Hz) , 6. 18 
-6. 21 (2H, m) , 7. 07 (1H, br s) , 7. 22-7. 34 

(6H, m) , 7. 65 (1H, d, J = 9. 2Hz) . 
MMM 5 4 
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4- (t^<yi?y-4— (;i<7$.y) -2- 



»J 5 3 tWc 4 - [ ( 1 -^v-^vt°-< y i/y- 4 -4>V) T % J ] - 2 
-^n#^yXT^ K (4 5. Omg, 0. 1 2 2 mm o 1 ) <D^$ J —j\> 
(5ml) mWt^s ^T^-^A (4 5. Omg) H0%-/^i/^V 
5 I* (14mg) £»U «^#TtT4B#raWLfc„ Ki&^T^ ^7 



K (19. 



Omg, 56%) <M#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 98 (3H, t, J-7. 3Hz) , 
1. 14-1. 25 (2H, m) , 1. 7 2-1. 84 (4H, m) , 2. 00 
(1H, br s) , 2. 5 0-2. 5 5 (2H, m) , 2. 89-2. 93 
(2H, m) , 3. 99 (2H, t, J = 6. 4Hz) , 6. 10 (1H, d, 
J = 8. 1Hz) , 6. 18-6. 20 (2H, m) , 7. 07 (1H, br 
15 s) , 7. 28 (1H, br s) , 7. 65 (1H, d, J = 9. 2Hz) . 
MMM 5 5 

4- [ (1 -'«l/$?/Hf-<!J i?l/-4-4M 757] -1-4 Vrfu 

4 9 4 - [ (l-^>^^'J^V-4--f^) 75 7] -2 



20 - fc Kn 



h*(96. Omg, 0. 29 5mmo 1 ) ©N, N-v> 



^f/l/*/I/A7$ K (5ml) 



a^y^tHf/P (0. 0 3 1ml, 



0. 3 11 mmo 1 ) 4: Jfflfc-fe £ A (lOlmg, 0. 31 Ommo 1 ) *1B 
25 Lfc 0 m%&mLT'&btl±mm<D7l'/<7Tj7TLCK&5ffim {9 xx 



o*M/^ ^7 — ^=9 0/1 OTr, 

y^y-4— r^v) 75 y] - 2- 



Srfrv\ 4- [ (i-^<ys?/i/tr-< 

5 K (71. 2 m g , 



6 6 %) 



1 H — NMR (DMSO-d 6 ) 6 ; 1. 31 (6H, d, J = 6. 1Hz) , 
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1. 30-1. 39 (2H, m), 1. 85-1. 89 (2H, m), 2. 05 
-2. 12 (2H, m) , 2. 74-2. 7 8 (2H, m) , 3. 28 (1H, 
br s), 3. 46 (2H, s), 4. 62-4. 69 (1H, m), 6. 0 
8 (1H, d, J = 8. 1Hz) , 6. 18-6. 21 ( 2 H, m) , 7. 04 
5 (1H, br s) , 7. 2 3-7. 3 2 (6H, m) , 7. 66 (1H, d, 
J = 8. 6Hz) . 



10 M5 5T'#fc4- [ (1 -^l/i/jU^}) i?y-4-JM 



1 H — NMR (DMSO-d 6 ) 6 ; 1. 32 (6H, d, J = 6. 1Hz) , 
1. 32-1. 37 ( 2 H, m) , 1. 86-1.90 ( 2 H, m) , 2. 64 
-2. 71 (2H, m), 3. 01-3. 05 (2H, m) , 3. 39-3. 4 
15 6 (1H, br s) , 4. 6 2-4. 7 0 ( 1 H, m) , 6. 16 (1H, d, 
J = 7. 5Hz) , 6. 18-6. 23 (2H, m) , 7. 06 (1H, br 
s) , 7. 34 (1H, br s) , 7. 67 (1H, d, J = 8. 4Hz) . 



4- (t°^u^>-4 — (/vts.;) -3- (hv 7 ^yxr? 

20 K©"aJ& 

(a) t e r t -/f yl/ 4- { [4- (75;^^) -2- (MJ7 

5 (a) ?#fctert-7f;V 4- { [4- (T 5 / #/Wtf — 
7:t=7l/) 75/} ^y^-l-*/Ujj?*^U— h (2 0 8mg, 0. 
25 6 5 1mmol) ON, N- v?p< f^;l/i»7 5 K ( 2 m 1 ) fiflfcfc, 4-S?^ 

5 / fc° y (80mg, 0. 655mmol) t S - ( r- D 7;V^a 
-3, 7-^Fn^y^t7x-!)i MJ7;i/tn^^y7M 
(32lmg, 0. 652mmol) &tiaz_ s illl:TW$#Lfc 0 S 



M 5 6 




5 7 
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7f^^TLC(a5iH (ffl|i^^;-;V=10 0/l. 5T?JRM) 
SrfTV\ tert-^f;V 4- { [4- (7$y*M^) -2- ( h D 7 
5 ;Vtn^f;V) 7x^] 75:^} If^y 1 h (3 1. 

6mg, 13%) <H#fc 0 

(b) 4- (tf^y S?y-4->fA'T§ /) -3- (bP7^o^f;V) ^ 

M0II4 5 (c) ©#fetdi£CTSJ&£fTV\ »H©^^*^L*:„ fcfc* 
10 U tert-^f/V 4- { [4- (T$y*/U2j?= )V) -2- ( h !) 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 44-1. 54 (2H, m) , 1 . 8 
5-1. 92 (2H, m) , 2. 68-2. 76 (2H, m), 2. 66 (3H, 
15 s), 3. 03-3. 08 (2H, m), 3. 62 (1H, m), 5. 13 (l 
H, d, J = 7. 9Hz) , 6. 96 ( 1 H, d, J = 8. 8Hz) , 7. 15 
(1H, br s) , 7. 86 (1H, br s) , 7. 92 (1H, d d , J 
= 1. 8, 9. 0Hz) , 7. 98 (1H, d, J = l. 8Hz) . 
Hife^J 5 8 

20 4- [ — f/P) T$y] - 3- (MJ7;Vtn^ 

5 7 T-#fc 4 - (tf^y ^-4-^7$/) -3- (h!J7;Vtn^f 

25 1 H — NMR (DMSO-d 6 ) 8 ; 1. 51-1. 61 (2H, m) , 1.8 
5-1. 88 (2H, m) , 2. 09-2. 16 (2H, m) , 2. 72-2. 
75 (2H, m) , 3. 47 (1H, m) , 3. 47 (2H, s) , 5. 03 
(1H, d, J = 7. 5Hz) , 6. 93 ( 1 H, d, J = 8. 8Hz) , 7. 
14 (1H, br s), 7. 2 1-7. 3 4 (5H, m) , 7. 8 4 ( 1 H, 



M — o 
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br s) , 7. 91 (1H, dd, J = 2. 0, 8. 8Hz), 7. 97 (1 
H, d, J = 2. OHz) . 

mmw 5 9 

4- [ (1 -^y^Vbf^y S?y-4-' f^) 757] -2- (MJ7;>to^ 
5 h * V) ^ y XT 5 K©£# 

(a) 4-^-3- (MJ^^D^h^rv-) 7-!)V^ 

3- MJ7;Vtn^ h^v'7=!)y (3. 8 4g, 2 1. 2mmol) ©N, 
N-S^^MWATS K (1 1ml) N-^n^7^^W$ K (3. 
7 8g, 2 1. 2mmo 1) ON, N-^ K (1 1ml) 

10 &MfcT4 0#ffla>ttTj«TU iTHTt, W#Lfc 0 S»T$, R 

•He* 3 IMS (^W/.^no*/l/A=6/4) <HtV\ 4 -^n^- 3 - 
(MJ7/Vtny T=!)y (4. 9 6 g, 9 1%) 

15 (b) t e r t -7f^ 4 -r/n*- 3 - ( h JJ 7;W^-n b ^i/) y 

4- ^p^-3- (M)7;Vtn^ h^vO T-!) V (5 1 Omg, 1. 99 
mmo 1) (Dt ;—;\> (2. 5ml) MU.\ZX %&<k1- hi) V A 

( 1 9 9 m g , 4. 98 mm o 1 ) <£>7K ( 1 . 5ml) Mi , 'J- t e r t - 
20 VjM'tfl — b (1. 0 9 g, 4. 9 9 mmo 1 ) <D t -y*$ J~J\< (1ml) 

25 77^^511 (^^>/I^^^=9 5/5Ti£tH) SrfifV\ ter 

t—'ff'fi' 4-^n^e- 3- ( h y 77W^-Dp< h^rvO 7^— 7lOt77W^— h 
(6 6 6mg, 9 4%) £#fc 0 

(c) 4-T57-2- {yV7jVjrn*Y**y) hJJ 
tert-7^ 4-^0^-3- (HJ7;Vtn^ 7^— 7^777^ 
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s<t—h (1. 3 0g, 3. 6 0mmol) ©N, N-^^fWAT^ K 
(1 4m 1) £BXCX*s7>{!cM (9 6 6mg, 10. 8mmo 1) ^ 

fc, ««*fl:TICT 4 . 5 tifmtm Ltc 0 «V>T'>7 WfclPO (322 
mg, 3. 6 0mmol) SrJp^fc^fc, 5I»#TCT 4 B*IHH*#Lfc„ Hfc 
5 *y7V\\M (4 8 3mg, 5. 39mmol) £iP;tfc^l^ 51^|fe#T{CT 1 
H#M»Lfc 0 *{fc»ZUPc- 6 7jOfo^ (4. 2 4g) ©lN-ifflft 

(3 2ml) &7JPX., 6 0ttt2 O^fWLfcf Hi&^fvW-CttfctJ 

10 (^■fy/mM^^=7/3X^iii) 4-757-2- ( MJ 7j\> 

yj-v* h^ris) s<yy=.\.\) ;V (2 14mg, 2 9%) 

(d) 4-757-2- ( f y 7;^n 7 h=¥^) ^7X7 5 K©#J* 

. 4-75 7-2- (h!)7^n^ hdriX) ^yj/^M)^ (2 0 Omg, 0. 
9 8 9mmo 1) (DWkWLWt (4ml) gtffc$r N 8 0ttt2. 5 MWLTCo 

**»fi*<5r£i>4-7$7-2- (MJ7^n^ ^^X75 K (16 5 

mg) £#fc„ ftv^-PWKSriffifc^/v-CttaL, 

20 4-757-2- (hy7>tn7h^» ^7X7 5 F (16 5mg) ifcfr 
*T*> D 7J^># 7 A* ci -7 b ^7 7 J -I- iill T2 n ;jvl^/g^;c^- 
;V=3/lT*»ffl) Sr1?V\ 4-757-2- ( j> ]} 7jV*u 7 h * vO ^7X 
75 K (I5 0mg, 6 9%) £#7t Q 

(e) 4- [ (l-^yvVH^y S?V-4— <A0 757] - 2- (h ] J7 
25 ;vto^ h^rv^) ^7X7 5 F©"a£& 

-75 7^7X7 5 K«ftb>3lu N 4-757-2- (MJ7;Utn7F^7) 
^7X7 5 K«rfflV^ 0 

1 H-NMR (DMSO-d 6 ) 5 ; 1. 3 2- 1. 4 2 (2H, m) , 1 . 8 
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4-1. 87 (2H, m) , 2. 04-2. 11 (2H, m), 2. 73-2. 

77 (2H, m), 3. 2 (1H, m) , 3. 46 (2H, s) , 6. 37 (1 

H, d, J = 7. 5Hz) , 6. 47 ( 1 H, br s) , 6. 54 (1H, d 

d, J = 2. 0, 8. 8Hz) , 7. 16 (1H, br s) , 7. 22-7. 
5 34 (6H, m) , 7. 41 (1H, d, J = 8. 6 Hz) . 
HJfi«6 0 

4- (t°^U i/>-A-^^7%y) -2- (MJ 7/\s*v* ^yX7 
HJS0IJ5 9 (d) -c#fc4-75/-2- (hy yA>Jru* s<y*7 

10 5 K (4 4 Omg, 2. OOmmo 1) ©1, (l 3ml) 

*g$nc, t-^^jv 4-^y-l-t°^Ui/y tf/i^y^s/u— h (8 1 

3mg, 4. OOmmo 1) , h ]) 7± h ^S/Tkafrffc* h ^ £ ^ (1. 1 

3 g , 5 . 0 1 mm o 1 ) RXfWSt (0. 23ml, 4. 02 mm o 1 ) SrSSflP 

11-7 > ? a ^jfcjc L , ttffi L tz 0 mm £rft *l L T# ftfcM* © v- 'J # 

2-c$ttk s.7>^ n p T^)Vh,/^m.^)v= 5/1 -c&ttj) *ffv\ ^m<o^n 

SfotkWom&m* (6 9 8mg) 
20 gftvC* r©^*©^*fi*Sr#5S^ (4 8 4mg) ©ttft^fvy (8 
ml) h !J (4. 8ml) &MX.1t&\Z. SlCTUft 

#Lfc 0 R**T«x «ISbT#?)ilfcaaE«rB»^^-C*RL, IN-* 

25 ^htltcmm (2 4 1mg) (O^-^J-jV (3ml) lN-SH/i? 
i^/Ucc.— ■y/ugSE (2ml, 2mmo 1) ^iTLfctt, Mid T 5 B#fflBI 

( t °^y ^^_ 4 _^^ T5 y) _ 2 - ( h y h=3r>» KyX7 5 K 
( 2 1 2 m g , 2 8%) £#fc c 
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1 H — NMR (DMSO-d 6 ) 6 ; 1. 5 3-1. 6 3 (2H, m) , 1. 9 
9-2. 03 (2H, m), 2. 97-2. 99 (2H, m), 3. 24-3. 
29 ( 2 H, m) , 3. 59 ( 1 H, m) , 6. 53 ( 1 H, m) , 6. 61 
(1H, dd, J=2. 2, 8. 6Hz) , 7. 21 ( 1 H, br s) , 7. 
5 2 9 (1H, br s) , 7. 44 (1H, d, J = 8. 6Hz) , 8. 89 
(2H, b r s ) . 

mmm 6 1 

2 -^n^-4- (fcf^yi^y-4 — f/UT^y) ^VX7 5 F©^ 

(a) 2-7u*-4-=.yv£Mm&t<D$I$ 

10 2-/o ; t-4--bDf/Vxy (4. 41g, 20. 0 mm o 1 ) <D fc° ]) 
y (20ml) jfcttfc, tK (40ml) SrJPA.s 7 0 'CfcjbPflfc U ii^X/^ 
X/D^A (19. Og, 12 0mmol) £ 4 0 ^F^ttT^n U 8B#W3I 

SMSfcfcLfco #bft7t^«£?JtalLT, 2-^*-4 hn£S« (1 
15 6 3 g) Sr^fc 0 Jtfftm^tWfiSfeSriP^fc^fc, SI^^Bn*/l/Ati 

o*-4-=Fo$SfS (1. 61g, 813. 24g, 66%) £#fc 0 

(b) 2-yp*-4-=ho^X7$ KO^fiK 

HJfe#|4 4 (a) <DjjmmKXBLfc*ft\,\ Lfc 0 fcfc 

20 U 2-:Xp^-4-^ HogcSSfifeSrliilSf-tfflV^ 

(c) 4-7^/-2-yn^X75 K©^ 

(d) t e r t ;V 4- { [4- (T S X X7/WK-/U) -3-:Xp^7 
M$|4 5 (a) <D#&tipCT£0&£m\ aa©^feSr^figLfc 0 fcfc 

(e) 2-^n^E— 4- (fcV«y 5^-4-^ /UTS /) ^X7$K©^J* 
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gmu5 ( c ) (Dimmer 5Lfc*ft^\ nm<Dfc&V!>*&j£i>it 0 tcte 

L N tert-^P 4- { [4- (7^*^-^) -3-/o^7x- 
H^fll 6 2 

5 4- [ (i -^^^nf^y i/>--4--r^) r^y] -2-^0*^x75 

-7U^X7? KOftfrtUC, HJ(|#J61 (c) T'#fc4-7$7-2-^ 

10 1 H-NMR (DMSO-d 6 ) 5 ; 1. 3 0-1. 4 0 (2H, m) , 1 . 8 
2-1. 86 (2H,m), 2. 04-2. 11 (2H, m) , 2. 73-2. 
77 (2H, m) , 3. 24-3. 28 (1H, m) , 3. 46 (2H, s) , 
6. 05 (1H, d, J = 7. 9Hz) , 6. 53 (dd, J = 2. 2, 8. 6 
Hz) , 6. 75 (d, J = 2. 2Hz) , 7. 14 (1H, br s) , 7. 

15 17-7. 34 (6H, m), 7. 49-7. 54 (2H, m), 7. 43 (1 
H, b r s) . 
HJfcfll 6 3 

(a) t e r t -7f^ 4- { [4- (7 5 / #>M?=,W) -2-^n^7 

20 t $ y } t°^y 1 -fl/utf^s/V"- 

HWJ4 5 (a) 4- { [4- (7 5/*^- 

/l/) 7i=;l/] 7$/) hV<iJ 5?^- 1 -fi Ast£*i/\s— h (5 00mg, 1. 
5 7mmol) (D2-7uA;— )V (10ml) %fc\Z. % <>W 
5K (2 7 9mg, 2 1. 2mmol) ^i?&ttl5»in (5^&Jd 1 
25 /4^o) SSJQU «TSte7^ 2B#K«Lfc 0 K»7#, Mb, #btt 

U *iSLfc. Lt tl tilMfe® -> !J * 7 A ^ n -7 F ^ 7 

7j-\Z£Z>mm (^on*/VA/SKfcai^/U=7/3-C»ttJ) &?TV\ ter 
t-^fvV 4- { [4- (7^;*;V^) -2-7n^7x-/U] 7" 5 
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/} tf^y Vis-i-Xfrtfetisu—h (5 9 3mg, 9 5%) 

(b) 3-^0^-4- (tv<y i?y- 4 -Jjvt % j) ^<>X7$v<d&j& 

U tert-^ 4- { [4- (T ^ / # /V/J?— /V) -2-^D^7x = 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 2 7-1. 4 0 (2H, m) , 1 . 8 
2-1. 85 (2H, m) , 2. 49-2. 58 (2H, m) , 2. 89-2. 
94 (2H, m) , 3. 44-3. 46 (1H, m) , 4. 95 (1H, d, J 
= 7. 9Hz) , 6. 76 (1H, d, J = 8. 6Hz) , 7. 05 (1H, b 
10 r s ) , 7 . 70 (1H, d, J = 9. 9Hz),7. 71 (lH.br 
s) , 7. 96 (1H, d, J = l. 5Hz) . 

mmm 6 4 

4- [ (1 —<ls*?A'\?-<]) i?-y-4-4M 7$/] -3-^n^yX75 

»J6 3-C#fc3-^n^E--4- (b°-<y 4 — < )VT % /) -<>X7^ K 

1 H — NMR (DMSO- d 6 ) 6 ; 1 . 48-1. 59 (2H, m), 1. 8 

5- 1. 89 (2H, m), 2. 07-2. 15 (2H, m), 2. 73-2. 

20 7 7 (2H, m) , 3. 41 (1H, m) , 3. 47 (2H, s) , 5. 01 
(1H, d, J = 8. 1Hz) , 6. 76 ( 1 H, d, J = 8. 8Hz) , 7. 
06 (1H, br s), 7. 23-7. 34 (5H, m), 7. 70 (1H, 
• d, J = 8. 8Hz) , 7. 71 (1H, br s) , 7. 96 (1H, d, J 
= 2. OHz) . 
25 MMM 6 5 

(a) 2-7^n-4-— hn^<yX7 5 Ktf^JEft 
IIA4 4 (a) ©»?i:«^\ jttOM^^Lfc. fc£ 
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(b) 4-7^-2-7^a/<yX7^ 
2-7;Utn-4-=fn-<yX7^ K (1 . 84g, 9. 99mmol) © 

ni^y— /W (6 0ml) 88fcfc N ifi-fk^X (7. 89 g, 3 5. Ommo 1) £ 
a&OU »*#TfcT4«*MJf#Lfc. EJfcJtem L-OftfcailE 

;v=10 0/l«) SrtfV\ 4-75;-2-7;VtD^>X75 K (1. 
10 0 6 g , 6 9 %) £#7t 0 

(c) ter t-^/V 4- { [4- (T^*^-^) 

* 

«#J4 5 (a) ©jWfefcfllCr®6SrffV\ »«©ftia*&'frjaLfc„ fcTc 
U p-75y<7X7 5 KWot, 4-75;-2-7^tn^yX75 

(d) 2-7/>^-n-4- (t^!Jv>y-4-'f;V75y) ^7^7$ K®^ 

U t e r t -7"f /V 4- { [4- (7 5 7 TJ/Vtf'-A') -3-7Mo7i 

1 H-NMR (DMSO-d 6 ) 6 ; 1. 2 9- 1. 4 0 (2H, m) , 1 . 8 
5-1. 92 (2H, m) , 2. 6 9-2. 7 7 (2H, m) , 3. 06-3. 
11 ( 2 H, m) , 3. 3 ( 1 H, m) , 6. 33 ( 1 H, dd, J = 2 . 0, 
15. OHz) , 6. 43 (1H, dd, J = 2. 4, 8. 8Hz) , 6. 46 
25 (1H, d, J = 8. 1Hz) , 7. 00 (1H, br s) , 7. 18 ( 1 H, 
br s) , 7. 5 1 (1H, t, J = 8. 8Hz) . 
6 

4- [ (1 -'Ov^VfcVOj i^-4-^ <)\>) 7 5 7] -2-7/Vto^yX7 
5 KW-g"* 
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-T ^ J sZlsXT 5 Kfcftfro $mM 6 5 ( b ) "C#fc 4 — T 5 y — 2 — 7 

1 H-NMR (DMSO-d 6 ) 6 ; 1 . 3 2 - 1 . 4 2 ( 2 H, m) , 1. 8 
5 4-1. 8 7 (2H, m) , 2. 04-2. 11 (2H, m) , 2. 73-2. 
78 (2H, m), 3. 28-3. 36 ( 1 H, m) , 3. 46 (2H, s), 
6. 30 (1H, dd, J = 2. 0, 15. 2Hz) , 6. 38 (1H, d, J 
= 7. 9Hz) , 6. 38 (1H, dd, J=2. 0, 8. 8Hz) , 6. 97 
(1H, br s) , 7. 15 (1H, br s) , 7. 21-7. 34 (5H, 
10 m), 7. 49 (1H, t, J = 8. 8Hz). 

rn&m 6 7 

4- [ (1 — ^Vv^fc'^y i?>-4-< <JV) 75 y] -2-7/V^-o^VXT 

15 ife^J 6 6 T?#yt 4 - [ (l-^S^fcV*!) -^^-4-^yU) T$/] -2-7 
HJfcfll 6 8 

(a) 3 - 7;VtP - 4 -= h n^Sf SSO^ 
20 3-7/V^-P-4-^ bfr^ls (2. 5 0g, 16. Ommo 1) 

(19ml)l» TkftTtt-^DAtth^A (6. 5 0g, 21. 
8mmol) £#Dx., Itill (14. 7ml) £ 6 tJfcT 2 Iffi^tilT 

U 9 0^131X2 B#W$#Lfco «T^T^^#tl^7K (5 0 

25 ml) <Hfc#\ SlCtLtfb<ll^U. !»^5vVT2[I]»fflLfc« s ^ 
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3- 7/V^-n-4-^ hn&S*K (2. OOg, 68%) &#fc e 
(b) 3 -7;i/to - 4 - = h n^tyXT $ K©^ 

£16094 4 (a) O^feKlJpC-CR^SrffV^. ii©MMtfc.' ±tc 

5 (c) 4-75/-3-7;l'tn'<yX7^ K©^ 

(d) t e r t - /V 4- { [4- (T^/^^=/V) -2-7/l^n 

10 &%0g4 5 (a) ©#&K«TKffc£fi 1 i\ Sffi©fc£&&£fifeLfc. 

(e) 3 -7;l>5j-n-4- (t^y^y-4-^;V7$/) ^>X75 K©^ 

Is 

m 

15 HJ£#J4 5 (c) ©*ttcfcflli:"r£OS*ffV\ IBISOl^t^tfc, fcTc 
U ter t-^/U 4- { [4- (T 5 J tuV^-lV) -2-7;^d7x 

1 H-NMR (DMSO-d 6 ) J ; 1. 3 9-1. 5 0 (2H, m) , 1. 8 
5-1. 98 (2H, m), 2. 67-2. 74 (2H, m) , 3. 06-3. 
20 10 (2H,m), 5. 78-5. 80 (1 H, m), 6. 74-6. 80 (1 
H, m) , 7. 04 (1H, br s) , 7. 5 0-7. 5 5 (2H, m) , 7 
6 6 (1H, b r s ) . 

^mm 6 .9 

4- [ (1 -^yvvUf^y S?^-4-^/W) 75/] -3-7^n^>X7 
25 5 Ktf^fife 

-7$7^7 5M:^ot, HJ68I6 8 (c) "C#fc 4 -7 5 7 - 3 - 7 
1 H-NMR (DMSO-d 6 ) 6 ; 1. 4 5- 1. 5 5 ( 2 H, m) , 1. 8 
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2-1. 85 (2H, m) , 2. 02-2. 0 9 (2H, m) , 2. 77-2. 
81 (2H, m) , 3. 3 (1H, m) , 3. 46 (2H, s), 5. 65-5. 
67 (1H, m) , 6. 71-6. 77 (1H, m) , 7. 02 (1H, br 
s), 7. 21-7. 34 (6H, m), 7. 49-7. 54 (2H,m), 7. 
5 6 5 (1H, br s) . 

mmm 7 o 

2- {tJ-Jl'J-jr) -A- (fcN^y 4-4sUT$ J) ^X7U'©M 

(a) 4-:/n^-3- (tfjl^-*) 7~V><D&f£ 

10 U 3-^^^^7°hT-y y*JOK*|.fcfflV^*:. 

(b) tert-7"^ 4-7 > n^E--3- O fvV^f-) 7a-;^;W^ 

15 (c) 4-7$ / — 2 — (y^/v^) MJ /U©#fifc 

«0iJ5 9 (c) ©#*W11C-CRI&&fifV\ JBS^b^Sr^Lfe. tctc 

U ter t-7*^ 4-^0^-3- (^^V^) 7i- /V*7W<^ — h 

(d) 4-T$y-2- 0< ^vl^*) ^yXT^H©^ 

20 HJf#J5 9 (d) ©^t?CtgJj^\ »H©^**^U*:. fcfc 

(e) ter t-"f^-/U 4- { [4- (7^*/^V) -3- (^f^ 

M#J4 5 (a) ©#fefci*CTRjS£fTV\ *UH©te£ti££j& tfc c fc£ 
25 U p-T^^yXTU'TOot, 4-T^y-2- 

(f) 2- (^^w^) -4- (tv*y 4— r/v-rs /) -<yxr $ 

K©£*J* 

HM4 5 (c) ©#8c»cfllDTRj&&fTV\ SMfO-ffc^Sr^fifct^. 
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U tert-^ 4- { [4- (7$/*^-^) -3- (^^/V^ 

1 H-NMR (DMSO-d 6 ) 8 ; 1. 2 6-1. 3 6 (2H, m) , 1. 8 
7-1. 90'(2H, m) , 2. 25 (3H, s) , 2. 6 5-2. 7 2 ( 2 H, 
5 m) , 3. 0 2-3. 0 6 (2H, m) , 3. 3 (1H, m) , 6. 0 6 ( 1 H, 
d, J = 8. 3Hz) , 6. 29 ( 1 H, dd, J = 2. 2, 8. 6Hz) , 6. 
43 (1H, d, J = 2. 0Hz) , 6. 8 (1H, br s) , 7. 3 ( 1 H, 
br s) , 7. 38 (1H, d, J = 8. 4Hz) . 

mmm 7 1 

10 4- [ (l-^^/n^y iP^-A-JM T$y] -2- (**l-)V=f-jr) 

-7?y<yX7^ Kl^ot, mMffl7 0 (d) -C#fc4-T5 /- 2- 

15 1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 2- 1. 4 2 (2H, m) , 1 . 8 
5-1. 89 (2H, m) , 2. 04-2. 11 (2H, m) , 2. 24 (3H, 
s) , 2. 7 4-2. 7 8 (2H, m) , 3. 2 8-3. 3 6 (1H, m) , 3. 
46 (2H, s) , 6. 00 (1H, d, J = 7. 9Hz) , 6. 27 ( 1 H, 
dd, J = 2. 0, 8. 6Hz) , 6. 41 (1H, d, J=l. 8Hz) , 6. 

20 7 (1 H, br s) , 7. 21-7. 38 (7 H, m). 

mmm 7 2 

4- [ (1 -^.y^A\f^-Vi»-4-4M -2-mhdr^^XT 

(a) 4-^n^E— 

25 9 (a) 0^&^i:TS^^ttV\ flJIicO'fb^t)^^ tfc 0 tctc 

(b) ter t-/f/V 4-7'o ; t-3-i F^->7i-;V*/l//^- 
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(c) MJ^O-g-J* 

HJfe#ij5 9 (c) CT£j££frV\ OT©fc£*«r'&j*Lfc. fc« 

U tert-^f/P 4-:/p^- 3-^ h^:?*— /i^/W-^ — h ^rl^JN- 

(d) 4-75;-2-xf#*/^75 K©#J* 

ISW5 9 (d) ©*fetiC«^>, M©fc£*«r£-J*Ufc. fc£ 

(e) 4- [ OVfrt'^}) 4-4 /V) -2-*h**s 
10 ^yX7$ K©*J* 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 37 (3H, t, J = 7. 0Hz) , 
15 1. 35-1. 43 (2H, m), 1. 85-1. 88 (2H, m) , 2. 04 
-2. 11 (2H, m) , 2. 7 3- 2. 7 7 (2H, m) , 3 . 3 (1H, 
m), 3. 46 (2H, s), 4. 08 (2H, q, J = 7. 0Hz), 6. 1 
1 (d, J = 7. 9Hz, 1H) , 6. 18-6. 21 (2H, m), 7. 06 
(1H, br s) , 7. 21-7. 34 (6H, m) , 7. 65 (1H, d, 
20 J = 9 . 0 H z ) . 
$kHSM 7 3 

4- ovrs/) X7 5 K©^ 

»J7 2-C#fc4- [ (1 — <>v ; /Vb°-<y v>^-4 — < )\>) 75 7] -2-3. 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 2 5-1. 4 0 (2H, m) , 1 . 3 
8 (3H, t, J = 7. 0Hz), 1. 86-1. 90 (2H, m), 2. 62 
-2. 69 (2H, m) , 3. 0 0-3. 04 (2H, m) , 4. 08 (2H, 
q, J = 7. 0Hz), 6. 16-6. 23 (3H, m), 7. 07 (1H, b 
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r s) , 7. 30 (1H, br s) , 7. 66 ( 1 H, d, J = 8. 8H 
z) . 

HK5#)J 7 4 

5 

(a) 4-75/-2-^ h*^y^=MJyV©^ 

5 (b) ©»it«^m\ *HHo^«fe*^fifcLfc. /cfc 

(b) 4-7^7-2-^ f^yX75 K©^ 

(c) tert-7f;P 4- { [4- (75 7*^=;V) -3-^ h^i/ 

15 U p-7 5 7^X75K^foot, 4-7^7-2-^ f^^>X7> 

(d) tert-7f;P 4- { [4- (7^*^=;l/) -2-^nn- 

e r t-Zff-jV 4- { [4- (T 5 7 #/W1?c=;U) -2-^na-3-p<h^ 

t e r t -ttfr 4- { [4- (7^/*/V^) -3-^ Y^yy 
^]T$y} tf^y^V-l-^^>v/l^-h (3 5 0mg, 1. 00 
mmo 1) ©2-Xp/V-;U (8ml) N-^n^->^; K 

(134mg, 1. OOmmol) *W&\ZLXlR7Ltd&\^ 6 OTCfcT 1 B#Mfl| 

= l/lT?2ia»HI) Srm\ tert-7^ 4- { [4- (7§7*^# 
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(2 6 7mg, 70%) iter t-'ff-jV 4- { [4- (7 5 / 
-2-t nn-3-/ h^>7i=^] 7 5/} t 0 ^!)i?V-l- 
^7^dr^l/-h (5 lmg, 13%) &#fc 0 
5 (e) 5-^pp-2-^ (t°^y S^-4— ' f/V7^7) ^> 

XT 5 Yto&fiL 

4 5 (c) (DjjmmKx&ifc&ftw mm<Dfc&®*&]&vtc 0 tctt 

U tert-7"f;V 4- { [4- (7$;*^*=^) -2-^nn-5- 
/. Y**yy *.-}V\ 75/} tf^ys^-l-tf/M^iXW— h*!?m\zm^tc 0 

10 1 H — NMR (DMSO-d 6 ) 8 ; 1. 4 5-1. 5 7 (2H, m) , 1 . 9 
1-1. 94 (2H, m), 2. 71-2. 78 (2H, m) , 3. 07-3. 
11 (2H, m) , 3. 61 (1H, m) , 3. 89 (3H, s) , 5. 41 
(1H, d, J = 8. 1Hz) , 6. 36 (1H, s) , 7. 27 (1H, br 
s) , 7. 40 (1H, br s) , 7. 74 ( 1 H, s) . 

15 £MM 7 5 

5-^nn-2-* h*f-4- (fc°^y i?y— 4 —4 /V7 5 J) ^> X7 $ K 

Hj&#J7 4r-#fc5-^an-2-/ h**s-4- (k°^i> S^-4-^VKT 
$ / ) ^X7 5 K ( 3 5 0 m g , 1. 23mmol) / -/V (3ml) 

20 k*?y~ JV (4ml) k<DM&femz, MKT 1 N-**/^— r/l/^ 
(3. 1ml, 3. lmmol) fcJR&PU 3 0#W«#Ufc, MtefcitigL 

— f fr7 5 / ) ^X7 5 K • ~ift»tt[ (2 0 2mg, 46%) £t#fc 0 
7 6 

25 4- [ (1 —<>&A'h!'<y i?ls-4 — <)V) 75/] - 5 n n- 2 -p« h 
3J 7 4 T*#fc 5 - n n - 2 - / h^>- 4 - ( fcV< U v>>- 4 ->f /U7 

/) -^X7 5 K£J^Hcfflv\fc 0 
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1 H — NMR (DMSO-d 6 ) 6 ; 1. 5 5- 1. 6 2 (2H, m) , 1 . 8 
7-1. 90 (2H, m), 2. 09-2. 16 (2H, m), 2. 75-2. 
79 (2H, m) , 3. 48 (1H, m) , 3. 48 (2H, s) , 3. 88 
(3H, s) , 5. 29 (1H, d, J = 8. 1Hz) , 6. 31 (1H, s) , 
5 7. 2 1-7. 3 8 (6H, m) , 7. 38 (1H, br s),7. 72(1 
H, s) . 

mmm 7 7 

4- [ (1 -^l^H^JJ i?>-4 — f/V) 75;] -5-?nu-2-/ h 



10 $mmi 1 (Dimmer 50&%n\<\ mmoit^-m^^vtc 0 fttzu m 

mm 7 6 Ttf&fc 4 - [ (l-^S^Vt^y 75/] -5-f 

nn-2-/ h^i/^OXT^ K£M-tfflWc c 
Hife^J 7 8 

15 

n^4 5 (c) <Djfmmcxfcfo*fi\,\ nM(D4k&w*fti&Ltco tctc 

U H}&#)J7 4 (d) t'tfetert-^ 4- { [4- (T 5 V 

-2-^nn-3-^ h^riX7i-yV] 75/} t^^^/-l-*^l^f 

20 1 H — NMR (DMSO-d 6 ) 5 ; 1. 40-1. 51 (2H, m) , 1 . 8 
5-1. 89 (2H, m), 2. 63-2. 70 (2H,m), 3. 01-3. 
05 (2H, m) , 3. 4 7-3. 5 0 (1 H, m) , 3. 76 (3H, s) , 
5. 40 (1H, d, J = 8. 3Hz) , 6. 65 ( 1 H, d, J = 9. 2H 
z),7. 31 (1H, br s) , 7. 41 (1H, br s) , 7. 5 9 

25 (1H, d, J = 8. 8Hz). 

mmm 1 9 

4- [ (1 -^yi/su^y i>is-4-4/\s) 7$;] - 3 -i? o p- 2-/ h 



»j4 &<Diimmzx%.fo$:ft\ J \ tm<Dik&v>)*&f&Lit 0 fcaru 




>-o 
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1 H — NMR (DMSO-d 6 ) 6 ; 1. 50-1. 61 (2H, m) , 1 . 8 
3-1. 86 (2H, m), 2. 05-2. 12 (2H, m) , 2. 75-2. 
5 7 9 (2H, m) , 3. 36 ( 1 H, m) , 3. 46 (2H, s) , 3. 76 
(3H, s) , 5. 33 (1H, d, J = 8. 1Hz) , 6. 63 (1H, d, 
J = 9. 0Hz) , 7. 21-7. 34 (6H, m) , 7. 40 (1H, br 
s) , 7. 5 8 (1H, d, J = 8. 8H z) . 

mifow 8 0 

io 4- [ d-^fvu^y *?y-4-' (M T^y] ko^jsK 
-^i^v-4-tf^y Kycftfc'?!^ 1 - fvv- 4 - tv< y K^&ffiv^ 

1 H — NMR (DMSO-d 6 ) 5 ; 1 : 3 1-1. 4 4 (2H, m) , 1. 8 
3-1. 87 (2H, m), 1. 95-2. 02 (2H, m) , 2. 15 (3H, 
15 s), 2. 69-2. 72 (2H, m) , 3. 16-3. 25 (1H, m) , 5. 
99 (1H, d, J = 7. 9Hz) , 6. 52 (2H, d, J = 8. 8Hz) , 

6. 81 (1H, br s) , 7. 50 (1H, br s) , 7. 60 (2H, 
d, J=8. 8Hz) . 

MMM 8 1 

20 3-^na-4- [ (1 -^fvVtV^y i/y-4 — < ;V) T^y] ^<yXT 5 K 

u ifti80f#/:4- [ (i -y- 5vn^y ^>-4-^/V) T^y] 

25 1 H — NMR (DMSO-d 6 ) 6 ; 1. 49-1. 61 (2H, m) , 1 . 8 
2-1. 85 (2H, m) , 1. 97-2. 04 (2H, m), 2. 15 (3H, 
s) , 2. 6 9-2. 7 3 (2H, m) , 3. 3 2-3. 4 5 (1H, m) , 5. 
26 (1H, d, J = 8. 3Hz), 6. 77 ( 1 H, d, J = 8. 8Hz), 

7. 06 (1H, br s) , 7. 67 (1H, d, J = l. 8, 8. 8Hz) , 
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7. 71 (1H, br s) , 7. 80 (1H, d, J = l. 8Hz) . 

$mm 8 2 

3-^na-4- [ (1 -t^/H^U *?y- 4 — TA-) 75/] ^X7 5 K 

mmm 8 3 

3-^n^-4- [ (1 -^fvVfc^y i^-4-^/V) 75 7] ^yX7 5 K 
10 ©£j& 

»|6 3 (a) ©;^«CTHjS^tI\ m®(D^^^^Lfc 0 7c: fc 

u HM8orWc4- [ (i -p<^vtr^y v^-4-^yV) 7$y] 

XT 5 K£ISiUm£ffl^fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 4 8-1. 6 0 (2H, m) , 1 . 8 
15 4- 1. 89 (2H, m), 2. 04-2. 11 (2H, m), 2. 18 (3H, 

s), 2. 69-2. 73 (2H, m), 3. 40 (1H, m), 5. 01 (1 

H, d, J = 7. 9Hz) , 6. 76 ( 1 H, d, J = 8. 8Hz) , 7. 05 
(1H, br s) , 7. 71 (1H, dd, J = 2. 0, 8. 6Hz) , 7. 

73 (1H, br s) , 7. 97 (1H, d, J = 2. 0Hz) . 
20 mm 8 4 

2-y )Virn- a- [ (l -^fvut'^y i?y-4-4M 7$y] ^yX7 5 

1 -ff/V-A- t°^y (0. 4 9ml, 3. 9 8mmo 1 ) © 1 , 2 - 
^onx^y (14ml) Sfftfc, «0ij6 5 (b) T?#7c 4 -T 5 / - 2 - 
25 7/Vtn^yX7? K (3 0 8mg, 2. OOmmol), MJ 7i? h^>7.Mfi 
te#?fl7hy 17 A (1. I3g, 5. 0 lmmo 1) RtfRK (0. 2 3ml, 
4. 0 2mmo 1) SrjR*OL*l*fc, ^^T«»Lfc 0 R»7^ 

t^t i N-7j<i^t h y "7A7K«^a#\ M^^/w-etttfci ufc„ 
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*/W*/^y~/y/7>^T7k=9 0/1 0/lTigffi) £fTV\ 2-7;V 
^-n-4- [ (1 -p^/Vt^y (A) 757] ^>X7 5 K (2 8 

7 m g , 5 7%) £r#fc„ 

5 1 H — NMR (DMSO-d 6 ) 5 ; 1. 31-1. 43 (2H, m) , 1 . 8 
2-1. 86 (2H, m) , 1. 9 2-2. 0 3 (2H, m) , 2. 15 (3H, 
s) , 2. 68-2. 72 (2H, m), 3. 3 (1H, m), 6. 30 (1H, 
dd, J = 2. 0, 15. 2Hz) , 6. 37 (1H, d, J = 8. 1Hz) , 
6. 41 (1H, dd, J = 2. 2, 8. 1Hz), 6. 99 (1H, br 
10 s),7. 17 (1H, br s) , 7. 50 (1H, t, J = 8. 8Hz) . 

mmm 8 5 

(a) tf-A, 4- Ky^7^y) -2-* h^^vy*oi— h<D&j& 
4-757-2-^ h^y$,IWfyV (12g, 6 6. 2mmol)©^ 

15 $ J—)V (6 5 0ml) ^SC^yXT^r t K (6. 73ml, 66. 2 

mmo l) , if| (3. 7 7ml, 66. 2mmol) ^Diiiat*30» 
L7c^ (7. 5 6ml, 1 3 2mmo 1 ) , ^77 Tklftlb* -7*7 h V £ 

•A (4. 9g, 7 9. 4mmol) &) £ 0°CT^O^MT-3 8ffl^#L/c 0 

20 "CttfctS L^Co Wil &»^7k T'» L > » h y <7 A -T?J&zk Lttii L 

(^drf-^/^^^v=2/l-e^ttl) K<fc9i|i&!U *?7W 4- (^y^ 
^7^7) -2-p< h^-is^S^-h (16. 4g, 91%) £t#fc 0 

(b) 4- Ky^r^y) -2-p< h^y^yX7 5 K<d^$ 

25 4- Ky^7^;) h^-^^y'^- h (16g, 5 8. 

9mmo 1) ©iy^^V^AT? K (3 0 0ml) M^*/VAT $ K (11. 
6ml, 2 94mmol) N 2 8% -f Y ]) <? b Y/t 2 7 —jV ( 5 6 . 
7g, 2 9 4mmol) *1)Wk. 7 0 °CT* 1 !|ffl#D» Lfc 0 4N-MM 
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^ffttJ LfcHftSr^-TVi' — **y->RXPPM<D?i ? y -;V*m^X y 

U 4- (-O^T^y) — 2 — y h^-y^yXT^ K (11. 4g) <H#fc 0 

5 &m&Rxf. / -j^x y ^7Wf-3 z. 1 x\ 4- (-os^vr^y) - 

2-^h*MVX7SK (1. 2 9g, M12. 7g, 8 4%) 
M : 175~176t 
^JI^J 8 6 

2-^h#^-4- [ d-y^vvtf^y ^-4-^r/v) rs:y] ^>xr $ 

10 K©£jfc 

(a) 4-75;-2-^ h^f^yX7U*©M 

11118 5^4- Hy^;l/7$;) -2-y h^^yX7$ K (4. 
5g, 17. 5mmol) ©x^;^/v(4 5 0ml) WtW^-^ 
(4. 5g) , 10%^7^<)V^ (4 5 0mg) SrJDXL, 3ffl»lS 
15 Lfc 0 HM^iiLfcm^^J£ML, 4 -T $ / - 2 -y h^^yX 

fottx^f ;~-j\<-^*Wx y/^v^rtu 4-r$ y-2-y h=*-> 

^<yX7 5K (5. 6 7g, 9 7%) £#fc 0 

(b) 2-y h3->-4- [ (i-y^vt°^y v?^-4--r^) r^y] ^ 
20 $ k<d-£j& 

HJfc#!l74 (b) tL<|j:»86 (a) Tilfc4-75y-2-^ b^y 
^yX7 $ K ( 1 5 0 m g , 0. 9 0 2mmol) ©^nax^iiln- 
y^vV-4-t°^y K> (0. 2 2ml, 1. 8 Ommo 1 ) % g^g? (0. 10 
3 ml, 1. 8 Ommo 1), h V T± h^r^mtt^mi- V x ) t> ^ (4 7 
25 7mg, 2. 2 6mmo 1 ) il:JDx.iI-Cl 4^Wlfco 1 N- 

itmct v y ? ^m^^&.^mm^^x^m Ltc 0 ^mmz&M®-??% 

■^ATiftTkU MLfco ifi|R&»$gU 2-y b^v/-4- [ (1-y^W 
t°^y^V-4-^^) T5y] -<^XT$ KOffi£j&^£#fc 0 £fc, ttfflcD 

^(c^fi±iLTt/ciaft^mL, 2-y h^>-4- [ Q-y^/nf^yv^ 
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75/] ^yXT^K (8 7mg, 3 7%) fc#fc„ 
IR(neat) :3 48 2, 3 448, 3 2 6 6, 3 1 5 1, 2 9 3 9, 1 6 
3 9, 1 5 8 9, 1 5 7 7, 1 3 6 1, 1 2 1 1, 1 1 0 3, 1 0 9 5 cm -1 . 

mnm 8 7 

5 5-^oo-2-^ h**>-4- [ (1 -T^/Hf^y ^^-4-^/^) 7 5 
/] ^<yX7$ K©^ 

«#I4 5 (b) (Dimmer BLfc&ft\,\ mm<Di[:&M&&j&Ltc 0 tctc 

U M8 6t1lfc2-n^v'-4- [ (1 -/ ^/Hf^y v^-4 — { 

10 1 H-NMR (DMSO-d 6 ) 5 ; 1. 51-1. 63 (2H, m) , 1 . 8 

4- 1. 88 (2H, m), 2. 01-2. 08 (2H, m), 2. 16 (3H, 
s), 2. 69-2. 73 (2H, m), 3. 44-3. 46 (1H, m), 3. 
89 (3H, s) , 5. 30 ( 1 H, d, J = 8. 3Hz) , 6. 31 ( 1 H, 
s) , 7. 28 (1H, br s) , 7. 39 (1H, br s) , 7. 7 3 

15 (1H, s) . 
MM® 8 8 

5- ^nn-2-/ Y*i/-4- [ ( 1 -^/Ut^y S> s - 4 - «( )V) 7 5 

j ] «< yX7 $ K • zUftSittO'&fife 

20 WIS 7-e#fc5-^oo-2-^ h=^>-4- [ (1 -^^vHf^U e^V-4 

8 9 

4- [ (1— <V^t°^U^-4— <JV) A,) 75/] -2-7 h^r 

25 /N 5 7^;l/A7/V7t K (6 7 0mg, 8. OOmmol) (D7^/ — ;V (6 
m 1 ) Mt, 2 8 -C#fc4 - [ ( 1 -'<y*jA,}?'<))*?y- 4 — < JV) 

757] -2-yb^yX75K (340mg, 1. OOmmol),^ 

Mi <7^ (3 1 5mg, 5. 0 1 mm o 1 ) RXffi&t ( 0 . 2 
9ml, 5. 07mmol) LfC^i-, ^^T«^ Ltc 0 
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JIM) &ffV\ 4- [ (l-^y^/Hf^y^V-4->r^) (^tW) 75 
7] -2-^h^->^yXT$K (17 0mg, 4 9%) £#fc 0 
1 H-NMR (DMSO-d 6 ) 8 ; 1. 5 7- 1. 6 0 (2H, m) , 1.6 
9-1. 80 (2H,m), 2. 07-2. 14 (2H, m), 2. 80 (3H, 

■ 

10 s), 2. 85-2. 89 (2H, m), 3. 48 (2H, s), 3. 67-3. 
75 (1H, m) , 3. 88 (3H, s) , 6. 26 ( 1 H, d, J = 2. OH 
z) , 6. 43 (1H, dd, J = 2. 0, 8. 8Hz) , 7. 10 (1H, b 
r s), 7. 23-7. 36 (5H, m), 7. 72 (2H, d, J = 8. 8 
Hz) . 

15 mmm 9 0 

♦ 

iiS^!|8 9-C#/c4- [ (1 -^^v^Vtf^y ^-4--T^) (*^) 

20 y] -2-^ h^i/^XT^ K£J^jsH^8vVc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 6 2- 1. 8 0 (4H, m) , 2 . 7 
7-2. 84 (2H,m), 2. 79 (3H, s), 3. 13-3. 17 (2H, 
m), 3. 85-3. 96 (1H, m), 3. 89 (3H, s), 6. 30 (1 
H, d, J = 2. 2Hz) , 6. 47 (1H, dd, J = 2. 4, 9. 0Hz) , 

25 7. 1 2 (1H, br s) , 7. 37 (1H, br s) , 7. 7 3 ( 1 H, 
d, J = 8. 8Hz) . 

2k1fcM 9 1 
XT 5 R 
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1 H-NMR (DMSO-d 6 ) 8 ; 1. 5 4- 1. 5 8 (2H, m) , 1 . 6 
5 9-1. 80 (2H, m), 2. 00-2. 07 (2H, m), 2. 17 (3H, 
s), 2. 79 (3H, s), 2. 79-2. 84 (2H, m), 3. 62-3. 
70 (1H, m), 3. 89 (3H, s), 6. 26 (1H, d, J = 2. 2H 
z) , 6. 42 (1H, dd, J = 2. 4, 9. OHz) , 7. 09 (1H, b 
r s) , 7. 36 (1H, br s) , 7. 72 (1H, d, J = 9. OH 
10 z) . 

9 2 

3-^ up- 4- (t"^y vV-4--f7V) 757] ^<>X7 5 K©^ 

(a) t e r t -^f ^ 4- [ [4- (75;*;^-;V) -2-^oo7 

15 ^=-/v] (;^vv) 75;] t°-<y^^-i-^/v^>v'i/-h©^ 

»]4 5 (b) fffc t e r t - 7*f ;l/ 4- { [4- (75;*;V*-;V) - 
2-^na7x-;V] 75 7} tf^y 1 -#/Mtf=^W- h ZMUKm^ 

20 (b) 3-^nn-4- [;5vV (tf^< y v^- 4 — 75;]^VX7 

5 K©-a-j# 

Idt#l4 5 (c) ©^tiCT^^lTV^, Ml©^#>£l^Lfc 0 tctc 
U t e r t - 4- [ [4- (75;*/U#-^) -2-^ua7x= 

;v] (^fvw) 75;] fc°^y ^v-l-^yv^^v-u-h^^^fflVN/co 

25 1 H-NMR (DMSO-d 6 ) 5 ; 1. 5 4- 1. 5 9 (4H, m) , 2. 1 
8 (1H, br s) , 2. 3 3- 2. 4 2 (2H, m) , 2. 66 (3H, 
s), 2. 93-2. 97 (2H, m), 3. 21-3. 26 (1H, m), 7 
16 (1H, d, J = 8. 6Hz) , 7. 28 ( 1 H, br s) , 7. 74 
(1H, dd, J = 2. 0, 8. 6Hz) , 7. 87 (1H, d, J = 2. OH 
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z) , 7. 89 (1H, br s). 
MMm 9 3 

5. K<££-J& 

5 IIfJ8 6 (b) ^fet$ttWlflTl\ ^MO^#)^J^Lfc 0 fcfc 

IR (neat) : 3 5 0 9, 3448, 3259, 3147, 2954, 16 
5 0, 1 5 7 7, 1 3 6 9, 1 2 0 7, 1 1 0 3, 1 0 8 7 cm -1 . 

io mmm 9 4 

4- [ (l-T-fe^/t't^y v>^-4 — f/l/) T^y] -2-/h^XyX7 

H;!f#iJ8 6 (b) ©^ifefcHSCrSlt^fi'VV Mtftfb^fcfc^fiJcLfc, fcfc 
15 V ^c 0 

IR (neat) : 3 4 5 2, 3317, 3155, 2946, 1650, 15 
85, 1573, 1423, 1334, 1207cm -1 . 

mmm 9 5 

4- [ (1— <>y>T;Vtf^y 7 3:/] -2-/ h^^X 

20 7$ K 

HJfe0»|7 4 (b) t> L < tt£Jfc0!l 8 6 (a) T'#fc4 -7 5 / - 2 1> 
^V^7 $ K ( 1 5 0 m g , 0. 902 mm o 1 ) (D* 9 J — )V ( 7 . 5ml) 
»l-'<>^-4-tVy KV (183mg, 0. 9 0 2mmol) > 
Wftk (0. 0 5 2ml, 0. 90mmol) SrJDitSaLt?3 O^-jl^LM, It 
25 R (0. 103ml, 1. 8 Ommo 1 ) , ~>7 / TkSfte* £3)f-J- h y £A (1 
30mg, 2. 06mmol) £iP&MT? 3 1 B#M#Lfc 0 ii'K 1 <V 

(I8 3mg, 0. 9 0 2mmol) % »>T/**-fk* 
^ithHA (2 0 8mg, 3. 3 0mmol) , ftS(0. 154ml, 2. 

7 0 mm o 1 ) SrJtfciiQjtfc, Ef83R$r l N-jjflMb'*- h JJ ^ A 7 .k?£^ft W 
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y-;v=l 0 0/l~5 O/lT'gffl) l£J:9*t»iU 4- [ 

^v-4--f^) T^y] -2-/. h^^^xr^ k (9 7 

5 mg, 3 0%) £#fc 0 

IR (neat) : 3 4 5 5, 3 3 0 9, 2 9 3 9, 1 6 0 4, 1 5 7 3, 1 4 
2 3, 133 8, 1211cm -1 . 

mmm 9 6 

2-^h^^-4- { [1- (J-3-;V*;Vfc=.;V) t°^y ^y- 4 --f/V] 7$ 
10 7 } <<yXT5 K©£fifc 

l, i-y^-4-if-^y Kyi^oti - (/• fvv^/v*-^) t°^ys? 

lift : 210~212t 
15 HJfeM 9 7 

2-/>h3^-4- { [1- (^-/l^/V/ft^/l/) t^y^V-4 — Oi/J T 

(a) 8- (7^-7^^*-^) -1, 4-v ? ^ih-8-Tif^t°n [4. 
5] XTJ^O^ 

20 1, 4-^drf— 8-Tif^tfn [4. 5] (lg, 6. 9 8 

mmol) ©'^DP^^y (5ml) »f!Jxf;V7$y (1. 45ml, 
10. 5mmo 1) %Mz.tc&, 0VX^y-^>^M=-/V^n]) K (0. 9 3 
5ml, 7. 3 3mmol) (O^an^y (5ml) »j)Dt 0°C-C1 

HU, 8- (7x^;V*-;U) -1,- 4 -^3rf-- 8 -Tlf * t°n [4. 
5] TtlV (1. 9 7g, jfclift) ^#7t 0 

(b) 1- (7x^;^;^z^) t°^y 4 -^-y<D^ 
8- (^-/l^/Wfr^/l/) -1, 4-v : ^-d f .f--8-Tif^t°n [4. 5] 
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(1. 9g, 6. 70mmol) <Dfr (15ml) -JMtt (15ml) % 

^mm^^m (4 3mn ^a^^4mmmwuc 0 K&m&xmfcf-h 

^^^yJ^^u-r h^77-f- (^f-y/M^f"/V=3/l~2. 5/1 

5 i:i^fiU l- (7x=;w^*^) t°^y v 5 ^- 4 (l. 

l 4 g , 7 1%) 

(c) 2-^h^rv^-4- { [1- (7i=;V^^-;V) t°^y^^-4- 
/V] 75 7) $ K©£j£ 

HM8 6 (b) <2;frftCTCT&/&&ffl\ &lI©te^&£j#Lfc 0 fcfc 

io u i -^^-4-t°^y K^-ft^oTi - (7^-^/^-/v) t°-<y 

v ? ^-4-^-y^rffiV^fc 0 
: 166~168t 
9 8 

4- [ (l-^vi/yvt^y^^-s-^/v) 7$y] -2-^f^^yX7 

15 $ K©M 

IWJ8 6 (b) <D#&CTDTKJ&£fTV\ «©tel^j£l^GLfc 0 fcfc 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 16-1. 24 ( 1 H, m) , 1 . 5 
20 2-1. 88 (4H, m), 2. 00-2. 06 (1H, s), 2. 65-2. 

69 (1H, m), 2. 84-2. 89 (1 H, m), 3. 37-3. 58 (3 

H,m), 3. 74 (3H, s), 6. 06-6. 17 (3H, m), 7. 01 
(1H, brs), 7. 21-7. 31 (6H,m), 7. 61 (1H, d, J 

= 8. 6Hz) . 
25 MMM 9 9 

9 8 Tiffc 4 - [ (1 *Jls- 3--OU) -2-^ 
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IR(neat) : 3 4 4 8, 3 3 0 1, 2 9 3 5, 1 6 0 8, 1 5 7 7, 1 5 
6 2, 1 42 3, 1 3 3 4, 1 2 1 1, 1 1 0 3 cm -1 . 

MMM 10 0 

tert-Zf/l' 4- { [4- (7 $ 7 #;M?-^) - 3 -p< h^v^^n 

5 ;v] 7^7) 7i?/^- l-#/V*>iXl/-htf>£$; 

(a) l-^^-4-7f/V^i 
l-^S^^-4-tf^y (2. Og, 10. 6mmol) 

(4ml) -1 5t!^tN-^f;V-N-^hnyr)^y (l. 3 9 

ml, 10. 8mmol) - 5XlSXT*&o}: ? 3 O^WtlTLfc, 
10 £©B8t^ BfeflS'<!J £A (65mg, 0. 4 2 3mmol) ^iTo^P^fc 0 

15 ^rf-^/0^^V= 2/1 Ti§ffi) -eSlL, l-^^/V-4-7-£W> 
( 6 6 2 m g , 3 1%) &#7t Q 

(b) 1 4 -r-tf/V— ^©-frlS 

zk*fc !J ^ ? A 7VV S = £ A (5 7mg, 1. 5 0mmol) ©Sfct^yUcc^- 
(5ml) mmm^ 0X:\ZXl-^<>iyjU-4-T-^y<yy (6 1 
20 Omg, 3. OOmmol) ©S^ac^A-ai— tVV (8ml) *Jfc$M!lP*. % 1 B#M 
tl^Lfco SJ^ttfc, 7K (0. 0 5 7ml) , 2N-7K^b^hy 
(0. 114ml) , 7k (0. 171ml) &MZ.1t&\Z s 

- (^1^^/Sfflft^^=l/1, ^on/tM/^/-;V=3 0/lfg 
25 fctj) TitMU l-^y^V-4-7^V-;V (516mg, 84%) £#fc 0 

(c) tert-^ 4-fc Kn^r^^V- 1 — ;&/M?3fS/U- h<D& 
fife 

l-^/^-4-7^V-;V (4 5 0mg, 2. 19mmol)(D^/ 
— /V (10ml) ^T>*-f>A (9 0 Omg) s 10%/^7^A 
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/$m (2 0 0m g ) SrAD^s i^ra«bfc 0 frfiMZ^yJ fiti&U « 

Srti tt#bH«©^^ n a ^ ^ y (10ml) iSiCt^- t 

ert-^*-l^l> (0. 504ml, 2. 1 9 mm o 1 ) £*0x., 

|^^^= 2 / 1 T'^ttJ) T*«f3K U t e r t - zf^^ 4 - fc K o 
1 -j&zl/stfdf-S'U- h (3 3 3mg, 7 0%) &#fc 0 

(d) tert-^ 4 -2Mr VT^'V- 1 h©^ 
10 tert-7"^ 4-t Kn**/T1?^y- 1 - A^i/I/- h (3. 5 

g, 16. 3mmol) fvV^Wfrdf-v' K (90ml) SRfc MJ :n?vi, 

75V (35ml) % =SWb«(Ell tf V ( 2 0 g , 1 3 0 mm o 1 ) £j)P 

1 U— h (2. 8 0 g , 8 1%) 

(e) tert-T'f;!' 4- { [4- (7 5 J X/Utf-sV) -3-? h*i/7 
^-^] T$y} T-#'0-l-j3A>tf*i'ls—h<D'&f& 

20 £%0!I8 6 (b) O^jfemfllCTKJfi^mv *M!©te'£«l&'£j*Lfc, fcfc 
l-^f;V-4-k^!) Ky^fcott er t-7"^ 4-t^r77f 

IR (neat) : 3 46 3, 3 3 1 3, 2 9 3 1, 1 6 3 5, 1 6 0 8, 1 5 

81, 1415, 1160cm" 1 . 
25 mMM 10 1 

4- (T-tf^V- 4-4;VT% J) —2—/h ^rv"<yX7 5 K 

U 0£Sfe0!l 10 0 -C#7t t e r t 4 - { [4 - (7^ 

-3-y h^->7*=.^] 7^;) T-tf/N°>- l -tf/utfJdf.^— h SrJW^tziffl 
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10 



25 



>-0 



1 H — NMR (DMSO-d 6 ) 5 ; 1. 33-1. 67 (12 H, m), 1. 
76-1. 87 (2H, m), 1. 93-2. 02 (1H, m), 3. 17-3 

49 (5H, m), 3. 81 (3H, s), 6. 14-6. 22 (3H, m), 

5 7. 0 3 (1H, d, J=2. 3Hz) , 7. 31 ( 1 H, d, J = 2. 3H 

z) , 7. 6 6 (1H, d, J = 9. 0Hz) . 



110 2 



4- [ (1 -^i 



4-4 As) T$7] -2-7 



IR(neat) : 34 5 5, 3 3 0 9, 2 9 3 1, 1 6 4 6, 1 5 7 7, 1 5 



- 1 



5 8, 133 8, 1211, 1103cm 
15 MMM 10 3 

4- [ (8-^^^-8-Tif^v^^n [3. 2. 1] Jr? )V) T 

5 7] -2-7 h^^VXT5 K^fifc 

»J8 6 (b) (Djjmmcxfcfc$:ft\<\ %m<Di\-&m*^$L\^tz 0 tctt 

U 1 -7 4-fc°^U KVi^oTS-^y^/U- 8-Tif tf^ n 



20 [3. 2. 1] ;t^^-3-^£fflV\fc 



M : 1 3 8~1 4 0°C 



#!]1 0 4 



4- (8 -Tiffin. [3. 2. 1] |>- 3— 7) - 2-7 

5 KO^ 



«J 1 0 3 tUfc 4 - [ (8--<^^U-8-Tif t'v-^ p [3. 2. l] ^ 



h-3— <)V) T57] -2-7 



5 vzmmzm^t: 



IR(neat) : 3 4 48, 3 3 1 3, 3 1 3 1, 2 9 3 9, 1 6 4 3, 1 5 
8 5, 1 3 4 2, 1 2 1 1, 1 0 9 9, 8 1 7 cm -1 . 
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£)&W 105 

4- [ (t r a n s - 4 -7 $ 7 v^*sM 75 7] -2-7 Y^s^y 
XT 5 KO-£j£ 

(a) trans-ter t-^/P 4- [ (4-i/7/-3-^ h^>7x 
5 zi;l7) 7 5 7] ^P^^;V*;W^-bO^ 

4-70^-2-/ h^-i/^yZ-MJ/V (5 0 0mg, 2. 3 5mmol), 
trans-tert-/f/V 4 - 7 5y ^ n^^f- ->;l/*;W^ - f (5 5 
6mg, 2. 59mmol) , tMJ|?A-t e r t-^h^K (34 9mg 
3. 6 3mmol) % hV* (^V5?!lf V7t hV) A (0) 

10 (21. 5mg, 0. 023 5mmo 1) , 2, 2' - If* (v?^*— 

7 ) - 1, 1 ' -/<41-y?'Jl' (44. Omg, 0. 070 7mmo I) (D h 

ju^y (5ml) ®m% 8 0 'C-C 3 B#raaNfc# Lfc„ £jfcifc&«BE*H& U # fe 

l~2/lT?»ffl) latltlU Jbl:y^V7M*fl5w^trans 
15 -tert-7*f;V 4- [ (4-^7;-3-^ h^'>7x=/V) 75y] 
^ P ^df- *>/V;&;W*7 — h ( 5 6 0 m g , 6 9%) £#fc 0 

(b) 4- [ (t r a n s - 4 -7 $ 7 9 s9 u^**yjV) 757] - 2-7 

t rans-ter t — •^ S T)V 4- [ (4 — i77 7 - 3-7 F^fi/7i- 
20 /U) 75 7] e^P^^l^/WV— h (2 5 Omg, 0. 7 2 3mmol) 
\zmW& (4ml) ^D^L8 0 o CT*lB#ffliNt^bfco 10 

timer h y ^A^«tpH 1 1 1 ff»ai^T?tta Lfc. ^» 

1 ^«7kM-7 ^ 77^ « til Lfc 0 £ffifrttJ£*ffiU fcfefifcM 

25 7tK=1 0 0/1 0/1 T?&ttl) "CMU 4- [ (t rans-4-75/7 
^n^vvu) X5 7] -2-7 h=¥i/-<^XT5 K (8 5mg, 4 5%) £t# 

IR(neat) : 3 4 5 5, 3 3 0 1, 2 9 2 7, 1 6 3 5, 1 5 8 1, 1 5 
62, 1423, 1338, 1 2 1 1, 1103cm -1 . 
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10 6 

4- [ (c i s-A-T%y^^xi^i/}V) T$y] -2-^h^WX7 

(a) cis-4-[(tert — 75;] i/fu^f- 

c i s-4-7 5;^n^fy*/VM (2g, 13. 9mmo 1) t 
&mti- Y V (2. 2 3 g, 5 5. 8mmo 1) (DifMWi (30ml) x 1, 

(30ml) &MX-tcM s i?-tert -^/US?*— h 
(6. 09mmol, 27. 9mmol) £ OtT^X., 1 4 Bf 

*£Lfc#, W^*^ATift7kUSi£L;fc 0 cis-4 
- [ (t e r t-7*h^r^^=^) 7$y] i/^n^^^^/JtV^ (3. 
1 7 g , 9 3%) %ntc 0 
15 (b) tert-T'f;!' t rans-^PA^fy-i, 4-v> 

cis-4- [ (ter t h*^*^*^) 757] v^^a^f-^ 
jVtfym. ( 3 . 0 g , 12. 3 mm o 1 ) <D YjV^y (90ml) W@L\C Y V ^ 

(2. 06ml, 14. 8mmol) „ ^7x^*7* y ;VT^ K 
20 (2. 92ml, 13. 6mmol) &JI)fc!JD;ift.& 8 0°CT* 1 B#Wjf# L7t 0 
KJfc^-^'^T/V^— /Ml . 5 3ml, 13. 6mmo 1) ^Pxi 1 9 

raiiiLt TOffi^Tktfc^, w^^^ttttiL, OTs^fct?*^fp 

25 ;V=4 0/1, ^f-^/@1=^c^= 4/ 1 Ti^tH) IE £ 19 ^ <t 

i/vVV t e r t -7"f /V t r ans-^o^fy-i, 4-vM'7Hf;* 
#7W^-h (2. 6g, 6 1%) 
(c) c i s - t e r t -7*^ 4 — 7 5 J i/t P^^/V^/W^ — hO-^ 
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tert-^ trans-^n^fy-i, 4-WA- 
VX^^t—h (2. 6g, 7. 46mmol) ©x^;-;V (1 Oml) 
&K1 0%/^7v?!?V^ (2 6 0mg) Sr*0^**#BB«TM"X?8 l^M 
#Lfc 0 £OS»SriKlL*:!tit««r»«U c i s-t e r t-^A 4-7 
5 ^/^n^^/K*7;W^-h (l. 6g, £4f$) £#fc 0 

(d) c i s - t e r t -r/fvV 4- [ (4->7;-3-^ f^>7s = 
/V) 7$;] i/^P^^^W;W<^-h©^ 

fcU trans-tert-^ 4-75/^n^^;WV-b 
10 tftbotcis-tert-T'f;!' 4-75/'>^n ^^e/^^^ - h 

(e) 4- [ (c i s-4-7;/^d^>;V) 757] -2-^ h=¥v"< 

15 ft, cis-tert-^f/V 4- [ (4—>7;-3-^ h=^^7x = 

IR(neat) : 3 4 40, 3 3 1 3, 3 1 7 4, 2 9 2 3, 1 6 5 0, 1 5 

6 5, 1 4 1 9, 1 3 3 8, 1 2 1 1 cm -1 

10 7 

20 4- ( [trans-4- (■O&A'T 5: J ) f£ vVV] 7 5 7} - 2 - 

iflll 0 5^#btl7t4- [ (t r a n s-4-7$;^o^i//V) 7 
$ 7] - 2-^ h^v"<yX7 5 K (2 0 Omg, 0. 7 5 9mmol) 
;-;Kl0ml) HSfl^Wt F (0. 0 7 7ml, 0. 7 5 9 
25 mmol),fti(0. 13ml, 2. 2 8 mm o 1 ) fcjq*. 3 0 #ffi$L;MI, 
->7y7k*ffrfc 17511-7- h y ?A (5 7mg, 0. 9 10mol) fc*P 1 

7 wi#tt 0 i n-tkk^ h v !7 sm^?- 
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"C y ^UTTfeifr&fT 5^tX\ 4- { [trans-4- (^VsUT^J) 9 S 
9v^*W] T?y} -2-* h*i"OXT$ K (llOmg, 4 1%) & 

IR (neat) : 3 4 44, 3317, 3166, 2927, 1650, 15 
5 81, 1569, 1423, 1342, 1207cm -1 

108 

4- ( {2- l-OifA* (^9vV) /] 757) -2-^ h=*f< 

(a) tert-^;v 4 -WV - 3 -^fVV- 3 h^rf? ^-/Vtf/W* 
10 ^-hO^jfc 

«^tj7 4Xi#fd4-T5y-2-^ h^r^y^- h y/V (2 g, 13. 5 
mmo 1) <D\-79 J—^ (10ml) , fh7tKn77^ (3ml) 2i<£ 
jSttm^iWb^hy^A (O. 566g, 14. 2mmo l) 07jc (6ml) ^ 
m*MZ.tc%s ^-ter t-^/W^-^-h (3. 0 9 mmo 1, 14. 
15 2 mm o 1 ) <0 t -79 J —fr ( 2 m 1 ) «£?ST U gfiT? 4 0 |HMK#Lfc. 
fcisafe+S*- tert -ZffJl'i?* — 1- (11. 9 g , 54. 5 

mmo 1) % Tkmk-Th}) VJ* (2. 1 8 g, 5 4. 5mmo 1) %MZ-tc 0 R 

20 ^V*7A^n-7h^77^ (^^t y/Bl^f ^= 3 / 1 ~ 2 / 1 T*i 
ffi) titlftlU tert-7"^ 4 - i'TV - 3 - * 3^ h^->7 

*=/l/;fr/W<*~h (1. 8 7g, 5 6%) 

(b) t e r \-7=f-)\> 2- [^VSVP 0*^7U) 7*5/] (4 -is 

25 7k&T\ 7K^t-T h y !7 A (78. 6mg, 1. 96mmol) K^^W* 
;^7 5 K (0. 5ml) tert -7f^ 4-W/-3-* 

f/l'-S^F^j^/W^-f (4 7 0mg, 1. 8mmol) CDv?^ 
f^AA75 K (1. 5ml) JSttSrjRTLfco i'£T'l«#Lfef, N 
- (2-^nnif;V) -N-^f;lXy^75y (3 4 7mg, 1. 89 
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mmol) ©5//fvVslvVA75 K (0. 5ml) Wfc, £5iki~h))VJ* ($) 
2 0mg) %tia X. 6 0 "Ct? 6 fl#W fflfc Lfc 0 Rj6»Sr**lCtt# ; H^f"^"? 

5 (^^^/^^^/V= 2/l«) fc^MU tert-^ 2 
- [~<isi//l< (/9W) 75/] rc^vV (4-'>T/-3-^l<^V7i-/V) 
#/W^-h (7 2 0mg, 96%) <H#7t„ 
(c) 4- ( {2- [^y^yv (^^/V) 757] ^fvW 75 7) -2-/ h 

io HJf&mos (b) <D#&»i:T£:j&£ ; fTV\ ^®©^fe^^Lfe 0 fc 

fcU t e r t-^/V 2- [^v?^ (/3vV) 75/] a^l/ (4-f7 

/ - 3 -/ b^ri/7a:=yv) jM^*— h*JMCBK:fflv\fc. 

fflU& : 153~155t 
£$110 9 

15 4- ( {3- (t^M 75/] 7°nfcVW 75/) -2-^h^v^ 

(a) t e r t 3- [^y^/V (/9vV) 75/] zfn t*>u (4-;/ 

7/-3-^ :! f->7i-^) #/W</ — h<D<£j& 

«^1J10 8 (b) ©#fe£^CT£{S£tT</\ t-iS^b^^^Lfco fc 
20 7c U N- -N-yf/V^y^^Cftfco-CN- 

(b) 4- ( {3- C^^^V C^fvl") 75/] 7°PtVW 75/) -2-/ 
SJ10 5 (b) (D^fc^C-CK»tTV\ *IM©fl^)£"£j#L/c 0 



25 fc*U t e r t -Zf=f-)\> 3- O^vvL- (^fvV) 75/] 7°p tf/U (4-5/ 

7/ -3-/ h^r^^/V) 7J/W</- ^^M^^^V^fc 0 
HU: 116-11 8^C 
%WSk \ 1 0 

4- { [2- (^/i?;l/75/) 75/} -2- / F^^y/75 



WO 03/082808 PCT/JP03/03978 

104 

(a) tert-^;V 4 -WV - 3 b **s7 x^/V [ 2 - (S^^S? 
«#J10 8 (b) (D»$CTS^^m\ L*:. fc 

(2 - ^ u n^^vv) ^y^/UT ^ >%R^1to 

(b) 4- { [2- (^y^7$/) -2-^h^^^ 

10 fc'U tert-^;V 4-^7/-3-^ b^7i^ [2- (v?^ 

Hl£ : 1 36~138t 
MfliJl 1 1 

15 (a) 4-T=y/-2-* h^S/^Vi/^hy/UO^J* 

Hjfe^iJ10 5 (a) ©jtF8eWPC-CRJ&«rfTV\ M©ffrgH|fc&<£fi£Lfc„ fc 
£U trans-tert-^ 4 -T 5 / ^ P^^vvKfcyW^ — h 
Kftt3oT7=!J y&fflV^c 
(b) 4-T^y J-2-* h^i/^XT^ KO-frj* 
20 mMMl0 5 (b) ©#&£^CT£J&<HtV\ Sffl^b^^fiJoU/Co 

|jfe:192~194 , C 

aj l l 2 



2-^h=¥^-4- (If y ^y-4— f/>T5/) ^X7 5 K©^ 
25 (a) 2 - * h 4 - (f ]) 4 — f JV7 $ / ) bV 

IM10 5 (a) ©£&£!! CTKJ££?TV\ JMi©fc£4fe&'&J*Lfc. 
fcU trans-ter t-/f/l/ 4-T $ / Is? n^=3f- yW<p< — b 

(b) 2-/ b*is-4- ;VT% J) *OX7 K©#J& 
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fc*u 2-*y*i'-4- — iwr^y) v^zmw 

IR(neat) : 3 44 0, 3 2 5 5, 3 1 6 6, 1 6 5 0, 1 5 7 7, 1 3 
534,995cm -1 

mmm 1 1 3 

4- [ (t r a n s - 4-T^ J is 9 n^-yjV) T$y] -5-^nn-2- 



(a) trans-ter t 4- [ (2-* pp-4- - 5 - 

IIM7 4 (d) <D% : &fc&CXfrfo*ft^\ »HO^»*^U*io *:7c 
U HJ(S#J 10 5 (a ) T*#btbfc trans-tert —"f^-fr 4 - [ (4 

15 (b) 4- [ (t r a ns-4-7^/^n^;V) TS;y] - 

- 2-y h^yxr^ Ko^jfc 

i wj i o 5 (b) <D%&Kt$ix&j&%fti<\ nm<Dik&m&Gj$.i,ito tc 

fcU trans-tert -^fyU 4- [ ( 2 p p - 4 -W 7 - 5 - 

y y*is7 *:=-jv) 757] e^P^s^vtf/w-sy — hS:J^J|sK^v^ 0 

20 ftjft : 2 0 0~2 0 2°C 

1 1 4 

4- [ (c i s-4-7?;^o^i^;V) T$y] -5-^nn-2-y h 

(a) cis-tert-^V 4 - [ ( 2 — * p p - 4 -i/T J - 5 -y 
25 r-^^i-zV) T^y] i^p^^V#;w^—h 

Ls 5Hfc#U 0 6 (d) X'&btltcc i s - t e r t-^^-JV 4- [ (4-^> 
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(b) 4- [ (c i s-4-75; i/?v^*i/M 75 7] - 5-^on-2 

fcU c i s - t e r t -^fvV 4- [ (2-^on-4-^77-5-^ f 

IR(neat) : 34 5 5, 3 4 1 3, 3 1 6 6, 2 9 2 7, 1 6 5 0, 1 5 

81, 1423, 1353, 1211, 1110cm -1 
115 

5-^pd-2-^ Y*y-4- { [trans-4- fcVKT^/) 

(a) 4- [ (trans-4-7?;^n^^) 7$/] 
-2-^ h^ri/^^y^ h V frtDG-ffc 

MMM 113 T*#btl7t trans-tert -X^VV 4 - [ 
-4-i/Ty -5-^ h^i/^i-yV) 7 5/] i/£ P^f^/W^ — h 
15 (2. Og, 5. 26mmol) ©»f^^ (20ml) »4N- 
/^^f-V (2 0ml) ^Pt^T'l 5H#P^¥it#L/c 0 flrfcrj Lfc@#:<S:}S 
iiLfc#, JS^)lr7K»^U lN-TK^b-t-fy !7^7X^T*pHl 0~1 1 

y >)At*Jc UtiflLfc. «^^JEM^ U 4 - [ (trans-4 -7 5/ 
20 S^n^S^l/) 7$/] -5-^pp-2-/ r-=>rv^V;/^ h y (1. 4 
5 g , 9 9%) £#fc„ 

(b) 5-^an-2-^h =*f i/— 4 - { [trans-4- (7°p tf>7 5 
y ) u^yji,-] r 5 / } h y /KD£-J& 

4- [ (trans-4-757^n ~.dr^y>) 7^7] - 5- ^pd-2 
25 h*i/^/=h!J;V (2 5 0mg, 0. 8 9 3mmol) 

(10ml) MiC/nt't^ftF (0. 064ml, 0. 893 
mmo 1) ePil5M#Lfei, Si (0. 15 3ml, 2. 67 
mmol) , '>7;7jc»7itM'7^ (6 7mg, 1. 0 7mmol)£ 
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«^J£MU #bllfc«^y*W7^^D-7b^77^- (^pp 
/IvWA/y ^ y — ;u= 15/l~^on TjvVA/y * y — iv/TV^-T^ 1 
0 0/1 0/lt*&ffl) 5-^an-2-^ h^>-4- { [t r a 

5 ns-4- <CfnM°)VT^J) i/t n^i/jV] 7 5: J } ^>S=- h V JV (12 

4 m g , 4 3%) &#fc 0 

(c) 5-^na-2-> h=*ri/-4- { [t r a n s - 4- (^nt>7? 
y) */j?a^*//l/] 75 y} ^<yXT5 KO^Efc 

10 5 — #n o — 2 — y h**S-4- { [trans-4- (7°p fcVKr 5y) 

IR(neat) : 3 4 5 5, 3 4 0 9, 3 3 1 3, 3 1 4 7, 2 9 3 1, 1 6 

5 4, 1 5 8 9, 1 4 2 3, 1 3 6 1, 1 2 0 7, 1 1 1 4, 80 9 cm" 1 



15 5-^dp-4-{ [trans-4- Wy/oW^) i/^n^x/ 
yv] 75 y} -2-y hdr^^XT? K©-&$ 

(a) 5-^pp-4- { [trans-4- (^f y 7°p k>7 5 y ) V^p^ 

^r^/v] 7 5 y } - 2-y h v y 

«^jii5 (b) (DjjfeKmzx5Lj&$;ft\<\ mmofc&mz&j&Ltco it 

20 f:U' Xp ft^^ft m-tfroTT-fe h>£ffl^fc 0 

(b) 5-^dp-4- { [trans-4- (-f y^o tVU7 5 J ) 5/*o^ 

75 y} - 2-y h^^-<^X7 5 k©£j£ 

U 5-^pp-4- { [trans-4- Wy/DbW7$/) i/^ P^^r 



25 s/vi/] 7 5 y } -2-y h h y ^fc^i-IB v>fc 0 

IR(neat) : 3 4 5 5, 3 4 0 9, 3 3 0 1, 3 1 5 8, 2 9 6 9, 1 6 
5 0, 1 5 9 2, 1 4 2 3, 1 3 6 5, 1 2 1 1, 1 1 1 0, 8 0 9 cm" 1 

%im\ 1 1 7 

5-i?pp-4- { [trans-4- (v>y fvVT 5 y ) n-^->/l/] 7 



1 1 6 
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(a) 5-;7pp-4- {[trans-4- (i^fvKT^ /) yfu^^-y 
?V\ T5/} -2-^ t*i/'<>^-h});\'(D<&m 

M1fc$\ 115 ( a ) Titfc 4- [ (trans-4 -7 5y y;V) 
5 T5/] -5-^nn-2-^ h^^^/^hyylx (2 5 Omg, 0. 893 
mmo 1) (Dyl#;—J]/ (1 0ml) M^/l/AT/l'ft Ktt (3 6%, 14 
8mg, 1. 78mmol) , (0. 255ml, 4. 4 7 mm o 1 ) \ v' 

T / 7K^b^ !>3(f-f h y r> A (I23mg, 1. 96mmol) ^j]U^UX6 

^/-/V=l 0/lTlttti) -CfflffilU 5-^pp-4- { [trans-4- 

(-^^ f/vr 5 y ) i/f n^df 75;} - 2 h^i/^^y"^ h y 

(2 2 9mg, 8 3%) £r#fc„ 
15 (b) 5-i7na-4- { [trans-4- t& * "J- A*T % J ) 

WM* \ (b) ©^fcfcipC-CKJS&fiV, aiOflJ^^Lfc. fcfcf 
U 5-^an-4- { [trans-4- (i^fvK^ 7) i/fu^^i/ 
M 75/} -2-t< h*Zs^*;-h9fr*Mfflcm*1t. 

20 M : 2 0 2~2 0 3t 
HlfeM 1 1 8 

— 4- { [trans-4- (v^ P-05VK7 5 7) i/^ n^i/ 
7V] 75/} -2-;>^y^7?K©^ 

(a) 5-^pd-4- | [trans-4- (v^ n^^vKT 5 / ) */9 n ■ 
25 7 5/} - 2 - / F^r^yy*- h y 

HM«l 1 5 (b) o*fefc!pDT»S:Srm\ »JB©fc#*«r#j$L;fc: 0 

(b) 5-i7PP-4- { [trans-4- (v^ P^i/fvl^ 5 / ) zyJ? p 
^**>/kl 75/} -2-/ h^^yX7 5 KO-g-jS 
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U 5-^nn-4- { [trans-4- n^y^-;V7x J ) $/*p^ 

7 5/} -2-> h^r^y/-hy/V^0^fflV^c o 
MA : 169~171t 

5 mMm 119 

5-^an-2-^ h3^>-4- { [ (trans-4- t°n V W- 1 -I'/V 
i/^ n^dr^/V) 7 5. /] ^<^XT 5: K©-£j& 

(a) 5-^no-2-^ h^ri/-4- { [ ( t r a n s - 4 - t? n U 1 
-iVVi^n^^V) 7 5/] ^^/- b y/V©£-$ 
10 %W\ 115 ( a ) T'#fc4 - [ (trans-4-75/^ v^'s/ls) 

-5-?w-2-t h^ris^yS-YV (2 5 Omg, 0. 8 9 3 
mmo 1) Ov'^f/^VAT^ K (5ml) ^» 1 , 4-v^n^:/^ 
(0. 106ml, 0. 893mmol) , ^#y?A (2 4 6mg, 1. 7 
8 6 mm o 1 ) SrJO*. 6 0 %X 5 B#fH»jt# Lfc D 1 N7jc^^-t- h U 

p*W^;-/V=10/lt« "CfflfiRU 5-i7aa-2-^ h^iX 
-4- { [ (t r a n s -4-t°P y ^y-1— ^y^i/^P^^r^V) 7 5/] 
^yy-hy^(D!|aMtl (I8 8mg) £#fc 0 
20 (b) 5-i7nn-2-y h^^-4- { [ (t r a n s -4-t°n y 1 

--r^v/i7n^v//V) 75/] ^X7 5 Kro-^-fife 

U 5-i7PD-2-y hdrv^-4- { [ (t r a n s - 4-t°n y v>^- 1 - 

^j^y^o^i^jv) 7 5:/] ^v/=.hy^^j^!)sf^fflv>fci 0 

25 IR(neat) : 34 5 9, 3417, 3143, 2942, 1654, 15 
85, 1427, 1361, 1214, 1114, 80 6 cm" 1 



mi 1 2 0 

5_^nn-2-/ h^rv^-4- { [trans-4- (/ 9vKT 5 /) n 
^^r^/V] 7 5/} -<>X7 5 K»#/& 
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^AT/V^-^W h*7^ K (3. 9 8g, 105mmol) ©7^7 
fc Kn77V (1 3 5ml) Uttl^ TkOT 1 1~1 3^}^ trans- 
tert-^/V 4-7 5: / D^^W*/W^ — h (4. 5 0g, 2 1. 
5 Ommol) (DThyt Vuy^y (3 0ml) feW*. 1 0£fflfrrtXMz-tc o 

7&* »TKT7K (4ml) % 1 N-fcmiki- h V !7 A 7 J«£ (4ml) % * 

d2mi) <DMfc&Mm< mr u Mt^taiiiT 1 5 ^mm.WLtc 0 mm Lt. 

tft-^Nfc** Tf7tKn77> (60ml) N t -Zf^-jV^ ^yUrc— r/W (60 
10 ml) , i&fb^l/V (6 0ml) , t-7'Wf;Vx-7;l' (6 0ml) , 
ff7tKP77V (60ml) Ji^TM Lfc„ MSr^SLT, tr 

a n s-N-^/V^n^lJ-y-l, 4-^75V (2. 46g, 9 1%) 

(b) trans-tert-T'f/l/ 4 -7 5; J */# n^df v^;V =f)V) 
15 fl/l***— h©#jfc 

trans-N-^W^o^fy-1, 4-^7^ (2. 4 8g, 1 
9. 3mmol) <D hfr^> (25ml) IIl:t^X7/l'7t K 

(2. 0ml, 19. 7mmol) ■%M%.tz&\L s V7.$— 9 Y y yf* 

20 t -v>7J/l^7— h (4. 4 5ml, 19. 4mmol) trMZX, SH*!ft#L 
7t 0 IfcVvt^ lN-«7K^*y 17^7KM (2 0ml) SriDx., ifitt7^ 

-7" h y !7 i»7to£»ffiV^7yV7J y Lfc«K: % * o p tf^AT? 2 HJtttti Ltc 
JSfc*JIK:*!fc$riO;SU S^on*MtJilHLjt * n n stow*® & & 

25 Ts i^^v'^AT'WU itaU «^felLt, t r a n s - t e r 
t-Zf^jV 4-75 / p^3^>;V (^^yv) TJ/W^^ — f (3. 8 9 g, 
8 8 %) &#fc 0 

(c) trans-tert-T'f;!/ 4- [ (4-v/7/-3-^ t>^'>7i 
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fcU trans-tert-/^ 4-7^;^P^^W^-b 
tftfoot trans-tert — -ff-fl/ 4-7$ 7 p^vyW 

5 (d) trans-tert-^ 4- [ (2-^po-4->7;-5- 

»j 7 4 (d) ®*St|i:tK^\ mM©^^l=§r^Lfc 0 fcfc 
U trans-tert -Zff-^ 4- [ (4->7;-3-^ h^i/^^n 

10 (e) 5-^oa-2-^ h=¥^-4- { [trans-4- (7 jVT 5 J ) 
is? 7 5 J } ^yX7 5 Y<D%$L 

H**»J10 5 (b) ^felC^DTTO^ffV\ «H©fl2'&*S:^J«Lfco fc 
fcU trans-tert-^ 4 - [ ( 2 u a - 4 -*/T J - 5 - 

15 V^fCo 

KhA : 1 8 4~1 8 6<C 
HJfefcl 12 1 

4- { [trans-4- frT 5 7) 7 5 7} - 5 - 

^ p p - 2 - 7 h *v"<^X7 5 KO-g-J* 
20 «0>J 10 7 <D%mzm CXBLj&*ft\*\ JtHOft^Sr^fife Lfc 0 fc/c U 

4- [ (4-7$;^da^v) 7$ y] - 2-y h^^y/7 5 Kfcft 

bot, WJl 1 3t#fc4- [ (trans-4-75;->^n^i/;V) 

757] -5-^np-2-^ h^^vX75 K^MI-fflv^c,, 

: 2 0 4 ~ 2 0 6 °C 
25 12 2 

4- (7if/V-4-^f;V7$ 7) -3-^nn^X7$ K©^ 
(a) t e r t -7f^ 4- { [4- (7$;*;^^) 7i^] 7 5 
7} 7i?>*y- 1 -tfyM^^l — 
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fcU t e r t 4-**yTH'<y-l-%J\'tf*i'\>'— h&M-fc: 

(b) tert-^ 4- { [4- (7^y#/Vfc/V) -2-^po7i 
-/V] 7 5 J } 7^V- 1 - *A>tf*i/ V- \ (D&}& 

5 5 (b) <D#fe£ipCT^£?TftV\ SjS^b^^J&LTeio fc 

fcU ter t-y^ 4- { [4- (7 5: yiJ;^*-;V) 75 

(c) 4- (Xif/^-4— f/V75 7) -3-^DD^yX7^ KO^ 

«fii4 5 (c) ©;£feir2ficTa&£*fftv\ ^M^-a-^^^L^o tc 

10 «U t e r t 4- { [4- (T 5 J -tuV$-)\>) -2-^Dn7i 

1 H— NMR (DMSO-d 6 ) S ; 1. 45-1. 61 (2H, m) , 1 . 6 
6-1. 83 (3H, m), 1. 83-1. 9 2 (1H, m), 2. 66-2. 

93 (4H, m), 3. 72-3. 85 (1 H, m), 5. 54 (1H, d, J 

15 =8. 6Hz) , 6. 70 (1H, d, J = 8. 6Hz) , 7. 04 (1H, 

s) , 7. 68 (2H, d, J = 10. 2Hz) , 7. 80 ( 1 H, s) . 

mi&M 123 

4- [ (1 -^<>i/;vr^y<^-A-^ ;v) 7U] -3-^ap^yX7? F 

20 mmm4 6 (Dimmer Rm*ftfj:\,\ nmwk&mz&j&Ltc, tctdu 

»J12 2t1#t4- (7i?V-?^-4— OV7 5/) -3-^op^X75 

: 1 7 4 ~ 1 7 5 °C . 
»J 12 4 

25 4 - [ (i -^yvvn^y e^y- 3— cao 7^;] - 3-^00^x7? 

(a) t e r t - ;V 3- { [4- (7 § / fl/W^/l/) 7 5 

«fU4 5 (a) (D^mmzxm:^^ s nm(o^m^^tz. 0 tcti 
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U tert --ff-fr i>y- 1 hSrJJKttlC 

(b) tert-^l/ 3- { [4- (T5 -2-^d7x 

U tert-^ 3- { [4- (7 5 / #>M<=-/V) 75/} 

(c) 3-^nn-4- ( f^U 3 -^yl/T 5 / ) ^^X7 5 K 
M#J4 5 (c) <2#£^CTKJfr£ffV\ MOflS#|fe«rM tyto 

10 U tert-^ 3- { [4- (7$;*^-;>) -2-^d7x = 

(d) 4- C (1-^^^yi/tr^y s?^-3— f/i') 75/] 
XT $ K©£j* 

I»»J 4 6 (O^m^m CtS^Srff V \ iI©M?r^^ bfc 0 fcfc L N 3 
15 -^nn-4- (t*^y v 5 ^- 3— f/K75/) ^yX7 5 K£^$H-fflV^c 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 4 2-1. 6 8 (4H, m) , 2 . 2 
9-2. 60 (4H, m) , 3. 4 2-3. 5 7 (2H, m) , 3. 70 ( 1 H, 
s), 5. 48 (1H, d, J = 8. 8 Hz) , 6. 71 ( 1 H, d, J = 8. 
9Hz), 7. 05 (1H, s), 7. 18-7. 35 (5H, m), 7. 63 
20 - 7. 7 6 (2H, m) , 7. 8 1 (1H, s) . 
MMW 12 5 

trans-4- [ (4 -7 5 / i/# n^fi/yV) 7 5 /] 

(a) tert-^f/V trans-4- [ (4-'>77 7x-;l/) 7^7] 

«#|10 5 (a) ©#8clcJpC-CKJS:«r*TV\ »S©^«9*^fi6Lfc„ fc 

fcU t e r t --ff-As t r an s - 4 -7 $ 7 n ^ /W^ — h 

(b) ter t-7*f;V trans-4 - [ (2-^nn-4->7y7x- 
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/V) 75/] $^n^rS<7V#/W^-- h<D&& 

U t e r t --fffr trans-4- [ (4 -*s7 J 7 x.-M 7 5 /] > 
5 (c) trans-4- [ (4-7$;^o^>^) 757] - 

b N t e r t - trans-4- [ (2-*pp-4- ^>7 77i- 

10 IR: 3 3 2 9, 3 1 7 8, 1 6 0 1, 1 3 9 2, 1 1 4 5, 1 0 3 7 cm -1 

i»Jl 0©#feH:!jSCTKJ£&fTV\ ^Ti^-t-UMi 2 6~2Sfe0!ll 3 

OOfk^Sr^ricL/t. fcfcL4-T5/-2-p< h=3r^^X75 Ki^JtS^ 

mmm 126 

15 4- (->^o^^7^;) -2-^h^^^X75K 
: 1 5 6~1 5 9^C 
»J 12 7 

2-/b^>-4- (rt^7kK0-2H-W7^-4-W^) 
XT 5 K 

20 IR: 3 3 09, 3 1 6 7, 1 6 4 3, 1 5 8 1, 1 3 4 2, 1 1 0 3, 8 0 6 
- 1 

c m 

mmm 128 

2-/ h^rv^-4- [ (f 75 7] -OX7 5 K 

S4^ : 180~183t 
25 gffiftl 12 9 

2-^ h=¥^-4- [ (e«;>>y- 2— r^^vi") 75 y] ^yX7$ K 

IR: 3 3 9 8, 3167, 1647, 1581, 1326, 1029cm -1 



M 1 3 0 

2-^ h**>-4- (f l-7k Kp - 2 H-t°yl/- 4-^/V75/) ^VX7 
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5 K 

IR: 1 58 5, 1334, 1215, 1084, 806cm -1 
MMM 1 3 1 

5_^nn-2-y h^>4- (f f7t Kn- 2H- ^5^-4-^^75 
5 y) ^XT5 KO^fife 

«^4 5 (b) <D^mmcx^^n^\ ym<Dik&m*&&Lit 0 n.it 

U 3 0T*#fc2-y h*^-4- (fF7tKo-2H-t°7y-4 

JSkM. : 2 1 8~2 2 0°C 
10 1 3 2 

2-^^>-4- (try >>>-3— -f^r^y) ^yXr^-Kro^ 

(a) y^ 2-y h^^-4- (f y ^y-3— r^r^y) ^vi/rc— 

^»jio5 (a) (D%mzmcxRjfc*ft\<\ mm<Dik&vs*&j&L± 0 it 

15 £U tert-^ 4 -7 5 7 n^vvl^/W^y — b £ 3 -^a* 

(b) 2->K^-4- (If y 5>V-3-' f/VT^y) ^<^X7$ K©*jfc 
»^J8 5 (b) ©^fe^CTTOfcfi^ J«i©flS^*tr'fr*Lfc. fcfc 

u y^vw 2-y b^r^-4- (fy f/urs y) ^io^— h *■ 

20 JBSdsHJi/Bvyfco 

]B£ : 164~166t 
'!ll 3 3 



2-n^>-4- (t°y v^y- 2— r/v7$ y) ^yxr 5 K©^ 

(a) y^vV 2-/. hdrv/-4- (f y 2 -J AT 5 y ) ^V/x- h 
25 ©-g-J* 

HWJ10 5 (a) ©^TScHilII C-CW&*rfrV> % »«©^b^*«r^t*:o 
try *^^SrW»k:fflv^ 0 

(b) 2-yh3->-4- (tf y ^^-2-^^X5 y) ^^X7 5 K©-£$ 
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mm 8 5 (b) oxmizmzx&j&irft^ nm<D\^m^^tc 0 ±tc 

: 22 6~2 2 7^C 
i$l 1 3 4 



4- { [ (trans-4-7?;^ a^^i/jls) ^^jV] 75;) - 2-/ 

(a) tert-^V t r a n s - 4 - { [ (4 -*ST J - 3 h *i/y 

10 »10 5 (a) ©*SfefclpCTEJfc«:fTV\ »«©fls£%«r£-fifeLfc. fc 
£U t e r t -T'fvV trans-4- (757/ f-AO ^ P^^vV* 

(b) 4- { [ (trans-4-7^y^n^y';i / ) ^ fvV] T 5; / } - 

15 mmm5 9 u) Lfc„ 

U t e r t-7'f;l^ trans-4- { [ {A-i/TJ -3-^ 
-A) 757] / i/$ P~.df^vV#,W^ — h^J^Bcfflv^Co 

IR:1 6 5 1, 1 5 8 9, 1 3 7 7, 1 2 6 5, 1 0 3 0, 8 1 0 cm -1 
%W\ 13 5 

20 4- ( [trans-4- (757^ 5vV) P^vvV] T 5 / } - 2 - / 
(a) trans-4- ( { [ (Xy^t^-/) TXJ) / 

trans-4- (757/ f ;V) ^^o^^-y^j^^ (1 5 g, 95. 
25 4 mm o 1 ) <Z>^*lJ-> (30ml) 8ffltt£^ p p (16.3 
ml, 114. 48mmol) £3)P;i 0°CT* 2 N h y £ A 7 X» ( 2 

28. 9ml, 228. 9mmol) ?rfiTL, 1 8 B#f^# L fc Q IN 

«H" h y * A-CJK* Lli Lfc c tfttt*»Jg U ft tLfcJIit * 5/ y * 
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7A^nyf^77^- : $mx.?/V= 2 : 1 -~ 1 : 1) \ZL£.V) 

U trans-4- ( { [ (^<l/*?;\,jr**/) %jUt$=.sV] T $ J } y f- 

^)^DA^ /W(1L g 9g( 41 15mmol) 4 30/o) 



(b) /<ls*?A' {trans-4- [ (ter t -zf A,) 
y] ^n^f-^ix} y ^/VyjyW^y— 

trans-4- ( { [ (^VjV***/) % = ;V] 7$;} y ?v>) 
^n^f^^Rdlg, 3 7. 7 5mmo 1) ©t e r t-y^y 
~^ (1 1 0ml) SHRfcMJ^^vVT*^ (6. 3 1ml, 45. 3 
10 mmol),j;7x=/V^!J;V7^K(ii. 4g> 41 . 5 2mmol) 

fc^ «»^zcf- 7K 7K^P^ffiL7t 0 W^IiL, fcfeftfcgHS* 

1 ) * 9 »« U mm^JVX'W^^n X^y^ {trans- 
15 4- [ (ter t-^b^$/*A/#=^) 7$y] n^v^V} f \, 
^y-h (2. 3 5g, 6. 5 8mmol, 17%) &#fc 0 

( c ) ^<>i?;v ( t rans-4-75;^ **S)V) y jw<* - 

*<>*?A, (4- [ (ter t h >Vtf=L;V) 7$y] «>^n^*/ 

20 /H^W^-K2. 5g, 6. 8 9mmol)©ff5tKo75V 
(25ml) »»|!:4NiS-i?W> (25ml) 2 OttHfl 

A/ *^-l > «H*£(1. 83g, 6. 15mmol, 8 9%) £f#f Co 

(d) {t r a ns-4- [ (4— >Ty-3-y h^>7^/U) 

«J10 5 (a) ©^fefcflSDTRfSSrfirVV nm<Dik&m*&!$.Ltc 0 It 
7c U -O'yjv (trans-4-7?;^ n^i//v) y fvi^w^y - 

(e) 4- { [trans-4- (7^/^^V) T$ y } - 
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U sO&fi 1 (4- [ (4— S/7V-3-* y*i/7zz=.;\<) 757] isfu 
5 IR: 3 30 5, 1562, 1338, 1 2 1 1, 1026cm -1 

mmm 1 3 e 

(a) tert-yf;v 4->>7/ 7x=;^;WV>- hO^ 

10 4->777=!)y (5g, 4 2. 3mmol) ©^on^>it (20 
OmL) t -Zff/l' (11. lg, 50. 8mmol) «rJ0*.fcflU 0 

9 C\CX&*3-A'7%S tTJJ (1. 0g, 8. 5mmol) SrjQfcMJllT 3 

jRU tert-^ A-*s7 J"7^=>friifr**~- h (5. 7 9g, 6 3 
15 %) «r#fc„ 

(b) tert-^/V 4-e/7;7i-^ (2-t°ny^y-l—f;l'X 

ter t-7f/V 4-^77 7i-^;W^-l> (3 0 0mg, 1. 3 7 
mmo 1) ©N, N-v/7f;^M7 5 Kifift (1 OmL) }C 0 °ClCT7jc^b 
20 -ThVVJ* (12 1mg, 3. 0 2mmol) iffilCT 1 L t, 

Mt2-^DPxf;Kfn-;VfiiS (2 3 4mg, 1. 37mmol) 5: 
1]U TLX 3 fflW LfcflK 6 0 LT 4 Lfc 0 3Ete7lc*ffc?- 

hy (12 lmg) % 2-^on^f-;Hfn— /i/^gflfi (2 3 4mg) 

r7ixT'«t/Co aaESrS/y^^/u^a^h^^^-f-KirlWRU tert- 

-f*f-fl, 4-i/7 J7 ^-fr (2-tfnye?y-l->fA/x^) h 
(2 5 9mg) 

(c) 4- [ (2-lfny^y-l-^;Uat^i/) T^y] -<^XT5 K©^ 
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MMM 4 1 (b) <D%m\z.mcx&fo%ft\<\ MM<Dik&V>!*&j8,^tc 0 tct£ 

U teit-ZfA' 4-V7/7x-;P (2-lfn y-?y-l -^;Vxf 

5 (d) 3-*na-4- [ (2-bfn !^y-l-^;V^/V) 757] ^> 
XT 5 K©^fifc 

JIWJ4 5 (b) ©#&M8CT&J&£fTV\ aM©te-£^££j&Lfc 0 fcfc 
U 4- [ (2-t°n y OVa^/V) 757] ^X7 5 K^»^ 

10 1 H-NMR (DMSO- d 6 ) 5 ; 1. 68 (4H, br), 2. 65 (2H, 
m), 3. 25 (2H,m), 5. 73 (1H, t), 6. 71 (1H, d, J 
= 8. 6Hz), 7. 07 (1H, br), 7. 69 (2H, brt, J = 8. 
8Hz) , 7. 80 (1H, d, J = l. 8Hz) . 

mmm 137 

15 c i s-4- [ (2-75 7 757] - 3-^op^X7^ 

K©£-$ 

(a) c i s-4- [ (2-757 ^n^^A-) 757] -Oy^-MJA 

4-^n^^W^ MJ/V (1 g, 5. 5 6mmol) , hV* (S^VS^JJ 
20 f7TtF7) -7^7^^ (0) (5 0. 9m g, 0. 0 6mmol), 
(+) -2, 2' -If* (:/7x-;Wt77^y) -1, 1' (1 
0 4mg, 0. 1 7mmo 1) , cis-1, 2-^75 ;7^DA^fy (1. 
9 g , 16. 7 mm o 1 ) , tert-^ b 3" W" MJ£i»(747mg, 7. 
7 8mmol) © h/V^L^^fc 9 O'CKT 4 8#M®# Lfc 0 aS^^W 
25 IfcrTvW iaM^7>^-^A7XW^D^T7KJi^I^^^T-ttatiL 

ML, c i s-4- [ (2-75 7 3^17) 757] ^ y y* h >J A 

( 7 0 2 m g , 5 9%) £#fc e 

(b) c i s - 4- [ (2-75 /7^^i/» 757] ^7X7 5 K© 
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$mw4i (b) 0%mzmcx5{.fc*ftte\<\ nM<Dit^^^htc 0 it 

fcU c i s-4- [ (2-75y^n^>/l/) 75^] ^O^-V})^ 
5 (c) c i s-4- [ (2-7?;^n^>/l/) 7U] - 

fcU c i s-4- [ (2-75 7^d^^) 7 3;y] ^X75 K^rJl 

10 1 H — NMR (DMSO-d 6 ) 6 ; 1. 31-1. 41 (3H, m) , 1. 5 
2~1. 62 (5H, m) , 2. 98 ( 1 H, b r d) , 5. 65 (1H, d, 
J = 7. 9Hz) , 6. 74 (1H, d, J = 8. 8Hz) , 7. 04 (1H, 
br) , 7. 66 (1H, d d, J = 2. 0, 8. 6Hz) , 7. 70 ( 1 H, 
b r) , 7. 8 0 (1H, d, J = 2. 0Hz) . 

15 13 8 

t r a n s-4- [ ( 2 -T ^ 7 vW) 7$/] -3-^nn^yX 

T $ K 1 m^©^ 

ItMl 3 7©#&WCTHJ&&fi : &V\ #f,Wd^i^l»]i 1©^ 
^^DT^^b^V^M^^^^^bfCo tzieU cis-1, 2- 
20 i/7 ^ / D^fy^ft}?!) 1- t r a n s - 1 , 2 - i>T 5 / u^drf- 

1 H— NMR (DMSO- d 6 ) 6 ; 1 . 1 9~1 . 51 (4 H, m) , 1. 6 
4~1. 73 (2H, m), 1. 87~1. 90 (1H, m) , 2. 06~2. 
09 (1H, m) , 3. 27 (1H, br) , 5. 62 (1H, d, J=9. 9 
25 Hz) , 6. 92 (1H, d, J=8. 8Hz) , 7. 11 (1H, br) , 7. 
70 (1H, dd, J = l. 8, 8. 6Hz) , 7. 82 ( 1 H, d, J = 2. 
0Hz) , 8. 0 0 (b r, 2H) . 

mmm 139 

trans-4- { ( 3 -7 $ J 'St n^=¥ i/jV) 7S;/} 
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7 5: K©£$ 

(a) trans-2- ( 3 -7 ^ J 9 st n^*s)V) - 1 H-^C V K— 
3 (2H) -v?^-V©^ 

cis-2- (3-fc Knd^>^^n^^^/l/) — 1 H— ^ y-f ^ K— /V— 1 , 
5 3 (2H) -^y (5g, 20. 4mmol) Of ^7t Kn77^«tO 

MJ3^yV75 > (5. 7mL, 40. 8mmol) ZlJQz.ft^ * $ V 
a y K (2. 4mL, 3 0. 6mmo 1) <Sr^JDxi> Rli&Tf 2 B#MJJt 

10 SM©N-yf;Uk'n iji?; «t7^t h P !>A (4. Og, 6 1. 
2mmol) SriP*., 9 0°C^T2B#M#Lfc o KJfc^&JfriJl&zk 

^-x/P^Pxfc^7j<S * 7vvT'tttB^ ^7k WSSt* at? 

^y^^^7v?!)A/^l (2. 5g) SriO *.7K*#H#Si 
15 TfcT4fl#IW»#Lfco R*S»t*-fe7>r trans 

* 

-2- -iH-^y^yK-;v-i, 3 (2H) 

(b) trans-tert-^ 3 -7 3; J vt^i/frlJjW*? — 

20 trans-2- ( 3 - 7 5: y n^=* vvU) - 1 H--f V 4 V K— /U- 1 , 
3 (2H) -i?iy05^Bn>^>tffi|^Si/t-^ (8. 9g, 40. 

8 mm o 1 ) -Bjfejf # N WSm^WM bfc 0 > U # >fM PV^ 7 7 

-f-mt«fiRLfca6llflcSr4 0%y^/V75y-><^y-7V^ (10 0 

25 ^ tffflUte£@fle&ttifi&, «£MLfc 0 U TJ^y p ^ h y* 

9 — fcTfllJSiU trans-tert-7~f;v 3-7?;^n^-> 
yl/7j;W<y— h (2. Og, cis-2- (3-tKP^y>^D^^) - 
lH-^f y^>K—^-l, 3 (2H) -^y^f>5Itt'48%) «r#fc. 

(c) traas-tert-T 1 ^ 3- [ (4-->7/7i^) 7^ 
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4-^^/-^;^ (5 0 0mg, 2. 7 8mmol), h V * (5*< 
Vi^!)fy7thy) V^yWJ* (0) (25. 4mg, 0. 03mmol) „ 

(+) -2, 2' -tr* /) -l, i' -\fi-y^-jv (5 

5 1 . 9 m g , 0 . 0 8 mm ol) , trans-tert —7?- A/ 3 -7 5; / 
iy^D^^->y;V^7/W^y — h (6 5 5mg, 3. 0 6mmol) % tert-^ 
h=¥W-hy^i=s (3 7 4mg, 3. 8 9mmol) © hAo^igSSS: 9 0*Ct£ 

10 ^!)A^nvf^7 7-fH:T|SSU trans-tert-^ 3 
- [ (4-^/731^) 7*57] ^^n^e//V^/W<^>-h (3 5 4mg, 
4 1 %) &#fc 0 

(d) trans-tert-^ 3- [ (2-^nt3-4-V7;7s 

15 ftttffl|4 5 (b) <D%mimZXBLJ&*fit£\,\ fm<D4\&Q!i:&J&LiLo tc 
tcU trans-tert-^f/l' 3- [ (4-V7;7x^;V) 7-;;] 

(e) trans-4- { ( 3 -T 5 J *st u^^A) 75.7} 

n^yX75 K©-£/& 

20 1 (b) ©#&£!£ CTKfS&fTfcV\ Sa©-fk^«5«:^bfco 

fc'U trans-tert-T'f/V 3- [ (2-^pp-4-v'7/7i- 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 32~1. 72 (1 OH, m) , 3. 
04 (1H, m) , 3. 84 (1H, m) , 5. 05 (1H, d) , 6. 77 

25 (1H, d) , 7. 07 (1H, br) , 7. 68 ( 1 H, dd) , 7. 72 

(1H, b r) , 7. 8 0 (1H, d) . 

MMM l 4 o 

4- [trans- (4 -75 J i/# 757] -2-7/M- 

XT 5 K©£-$ 
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(a) tert-^ trans-4- [ (4->T;-3-7;l'in7i 

ifti 1 0 5 (a) (D%mcmCXBiiffcZfTfo\ mM<Dik&W)Z&l$.Ltc 0 
fcfcU 4-^fx2^-2-y;Virn^<y9=. h Vfrk t e r t tra 
5 n s -4-7 5; / ^^n^dri/;^yW?^>-h^miN-^VNfCo 

(b) 4- [ t r a n s - (4 — 7 5. y i/tt u^$ri/;V) 7 5 y] -2-7jl>* 

£U t e r t trans-4- [ (4-v'7;-3-7;l'tn7i 

10 7 5y] ^n^^/l/tf/W^-- h^Jj^M^fco 

[j& : 1 6 6~1 6 7TC 

141 

4- [trans- (4 -T 5 J -st u^i/jV) 75/] -5-^nn-2- 

15 (a) t e r t -7^ trans-4- [ (2-^no-4->7/-5- 
7;l'to7i=;l') 75 y] :^a^:X/W:*7/W*;><-- h£>-£j$ 

TJlU III 14 0 ( a ) f#7t t e r t -^yV trans-4- [ ( 4 - 
i/7;-3-7/Vto7x^;V) 75y] i/^n^^*;W^y-b^p;i|SKc 

20 ffiWc„ 

(b) 4 - [trans - (4-7^7 n^^ri/jV) 757] - 
fcU t e r t -7*f ;V trans-4- [ (2-^na-4->7/-5- 

25 7;^o7i-;i/) 75 y] i/^o^df-^/i/^/wM — h&M-fcfflv^fco 

§1& : 1 6 0~1 6 2°C 
f^^J 14 2 

4- [ (i -*os?/i/tf-<y i^^-4— f/u) 75y] -2-y h^^-5-y 
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(a) 2- (5-^ h=^>-2-^^-4-~hn73L-;V) -lH-^V^ 

yHv-l, 3 (2H) -i?*><D&& 

5-t h^'>-2-^^/W-4--ho73i— /W^V (3. Og, 16. 5 
mmo 1) ©ftS (3 0mL) »«*7^/^ (2. 7g, 18. 1 
5 mm o 1 ) SrSfeftD til 0°C^T 3 Lfc. Jfe?&ftSSfjiSr«EET®* U 

#&ftfcatt$r£*9Htt (3 OmL) fc**U 1 0 0 o C{dr5B#^»b7t o 

2- (5-^ h^-2-^f/W4-^fD7x^) -1H-4V 
>r^K-7V-l, 3 (2H) -S?*-V (4. 2g, 8 2%) Sr««6»*i LT 

10 

(b) 2- (4-757-5-^ h*^- 2-7* f^7x^) -lH-^y-f 
yK^/V-1, 3 (2H) -i?*>(D&J& 

2- (5-^b^^-2-^f/V-4-=hn7i-/V) - 1 H — f V-f ^ K— 

15 /U-l, 3 (2H) -S^t^&JSOlsl-fcfflV^o 

(c) 4- (1, 3-7tKn-2H — f > 2 

2- (4-75:/-5-^ h**>-2-*3vK7:csW) -lH-^y^^K 
— 7V-1, 3 (2H) (2 8 0mg, 1. Ommo 1) (O. 

20 4mL) &XXffa (5mL) *ftT\ M^-hD^A (1. 2 

mmo 1 , 8 3mg) ©7^ (2mL) Sr^Tbl O^M^fSr fcfclj: 9 
^T^^A^JWRSrHfiLfc, S/r^flsaypA (3 2 5mg, 5. 0 
mmo 1 )• &£t^>7>ffc!il— ft (3 6 0mg, 4. Ommol) ©7K» (5 

2: 1) l^XmUir % Z k fc£ V ^ 4- (1, 3-v^*y-l, 3 
-i/M Kn-2H-^y^>K-/V-2-^/V) -2-p< h=^> - 5 - y 
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(112mg, 3 8%) h LT#fc 0 

4- (1, Z-z/Jr*y-\, Ko- 2 H-^y-f^K-^- 2— i 

;V) —2—/h a r is— 5 — ^ fMy^- MJ^V (1 OOmg, 0. 34 
5 mmo 1) ©x^;-;V (1 OmL) »rh7t h*D77V (5mL) *5£ 
U?3 5%t K^i/^Tk^ (155/tL, 1. 7mmol) £»U 
5B#«M, 5 0°CT*lB#p B m#Lfc o TO^^^fP^^K^i^fPmW?^ 
Lf^^/VT-atti Lfc^ (3 0) , «l^l&fP«7KT-»Lfc 0 fiSE 

4-7-;/-2-^ F^>-5-^f;^y/-M);V (4 0mg, 7 3%) £ 

(e) 4-7 i P ; &-2-^ 
4-T$y-2-^ h';/V (4 Omg, 0. 2 5 

15 mmo 1) Id 4 8%HB rfc (1 4 0 ju L, 1. 2 mmo 1) joit>'7jc (1 

mL) &^PU MT, MtM)7A (2 0mg, 0. 3 0mmol)tf> 
(0. 5mL) SrjlSTLl 0#mmWi-Z>~k\z£<9 VT^J -V J±m&Wi 
LfCo ^ (1 7 7mg, 1. 2 mmo 1 ) &4 8%HB ttK (5 

mL) «$?U ML/c^Ti/^^A^^^^^T^TLfc^, 5 0tH 
20 XI tifMW tfc 0 ^^}^fP«7K^^J!lP U f*^^T»ttttj Lfd£ ( 2 

©) , MJi^»^7X*5J:t>*»SW7kT^Lfc 0 aift^*^* 

(3 5mg, 6 3%) LT#7c 0 
25 (f) 4- [ (1 — ^^/Vt°-<y i?y-4-' <Jl>) T 5; / ] -2-^h*^- 

feu 4-;/p^-2-7< h^r^-s-^f-^^y^hy/^^raicfflv^yto 

( g ) 4- [ (i--<i/v7Vt 0 ^yi;y-4— f;v) r^y] -2-^ 
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5 jgbft : 1 5 3~1 5 6°C 

1 H — NMR (CDC 1 3 ) 8 ; 1. 50-1. 70 (2H, m), 2. 00 
-2. 14 (5H, m) , 2. 22 (2H, m) , 2. 7 8-2. 9 5 (2H, 

m) , 3. 40 (1H, m), 3. 55 (2H, s), 3. 82 (1H, d, J 
= 7. 5Hz) , 3. 92 (3H, s) , 5. 53 ( 1 H, br s) , 6. 1 
10 1 (1 H, s), 7. 25-7. 40 (5H, m), 7. 57 (1H, br 
s) , 7. 8 7 (1H, s) . 
MMM 14 3 

2-> h^v-5-p<^v-4- (tf^y-^y-4->r;vT^/) ^vxr^ k 
is ^jfem 4<d^&msctot£ ; ?tv\ ufc 0 fcfe'u n 

JfeFJ 1 4 1 4 - [ (l-^^Vt^U TS/] -2- 

Rfe/£i : 194-196^ 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 35 (2H, m) , 1. 76-1. 
20 90 (2H, m) , 2. 50-2. 70 (2H, m), 2. 85-3. 00 (2 
H,m), 2. 30-3. 50 (1H, m) , 3. 84 (3H, s), 4. 91 
(1H, d, J = 7. 9 Hz) , 6. 16 (1H, s), 7. 02 (1H, br 
s) , 7. 33 (1H, br s) , 7. 52 (1H, s) . 
Mti&M 14 4 

25 5-^nD-2-y h^-4- ( JJ i>y- 4 -J A**^) ^X7^ K 

(a) 5 p p - 4 - 1 Fd 2 -y h 3f$/£&#SM 

4-TV-5-^on-2-> h^ISK (1. Og, 5. 0 
mmo 1) K4 8%HBF 4 7X (1 . 6mL, 12. 4mmo 1) &J;^7k (5 
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mL) £»U «T> mftM-thVVJ* (345mg, 5. 5mmol) <D 
(3mL) lriTL2 0W#lfc„ «fWLfceAitlR*S:**i-<5r. 

t^j:«j^T>/=^A*s (mmsi. 3g)'&]wnLfco ^-^r^^^w 

R (5 0mL) 0 0°CklT ll*|fflf#Lfco . MfcX 1 Mil, 

5 R^^ftABCfcfcftiOU L*l* (30) % #$A$ffifr 

SaEfc**/-^ (2 0mL) 7jC^T^b^^--/V (lmL) £MT 

^cIll^A' (5 1 8mg, 48%) £l&*lrfei|£*<!: L"C#fc 0 
(b) 5-^ nn- 2-^ 1^>- 4 - (tT-<9 2^-4 — f ^VX 

5-^nn-4-h h fvU (2 2 Omg, 1. 

15 Olmmol) l£ (2 OmL) % 1 - t e r t 

4-fc Kndf-S/tr^y i^V (4 0 9mg, 2. 0 3mmo 1) jDit/v'Ty^f 
WyMJ-n-yf;V*^*7V (4 9 0mg, 2. 0 3mmol) £r^JPU 
1 0 0^-C4B#IH«#Lfc o ifcfc«L SJSttfc«afpA6fcjcSr^XLftl»3c^u-c 
ttttSLfc^ (2 0) , «l^fn«7KT*»tfc e tt**-^* 

20 fc, «8E«r»JBE©* U •> 'J A n y h ^7 7 ^-l: t SI 

■fS^ifcJ: 9, tert-^V 4- [2-^ on -5-^ h^^-4- 
U b^v'TJ/^-zV) 7i;#>>] tf^y 1 -i3M&*r%/V— Y (5 1 

Omg) £M£«t>tLT#fc 0 WO^DD^V (15mL) it^f- 

aafct h y 7^tpft« (lOmD srs&bDu usiwitttft, Rj&teist&n 

25 JEETe*i"5^ttJ;?)3|a5-^nD-2-^ h^^-4- ( U 4 - 

#,fc£N, N-^^/jvWxTS K (1 OmL) fcgflFU *M7$ K (2 
OOjuL, 5. Ommo 1) *5«ttl ? 2 5%^-hy ^7Ap< hdri/K-^^y— 
i (9 5 0/zL, 6. Ommol) Sr^Ptl: 8 O'CKX 3 BfRflSfctfi Lfc 0 $ 
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mhi^it^^^ (2 o g) zmwu 170-18 o°c^T6^ra 

. (^po/Jn/V^ : y — ,b= 9 9:1) ^XWUir^^t^X'O 
-4- [ (l-fc/l'S/H^y v^-4 — T/V) -2-y h^i/^X 

5 7$ K (1 1 2mg) LT#fCo M (1 1 Omg, 0. 3 5 

mmo 1) O^^y^V (lOmL) m&\Z.*XtT£.4k ! ?*-A' (130(iL, 
1. 7 6 mmo 1) £?&TU 6 0t$t#£i2tf«lt„ KJ&WM 
ffT^*L#ib*lfc^}f £v/y *Wav p P/jvi/A : 

y— : 2 8%T^e-Tzk=9 0:10:0. 5) KXttUir 5 - i: IC J: 9 5 

io -^pp-2-y (^!Jv f y-4-'f;^v') ^<yX7 5 K 

(2 6mg, 2 6%) £ fifes* t LT#fc 0 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 4 5- 1. 6 5 (2H, m) , 1. 
78-2. 00 (2H, m) , 2. 55-2. 68 (2H, m) , 2. 90-3. 
00 (2H, m) , 3. 92 (3H, s) , 4. 74 (1H, m) , 6. 85 
15 (1H, s) , 7. 45-7. 60 (2H, brm), 7. 82 ( 1 H, s) . 

mmm 145 

5-^nD-2-7^tP-4- (t^yv^-4 — f/V7^7) ^VX7 5 K 

(a) tert-^V 4- { [4- (T $ 7 #/HJ?=W) -2-^pp-5 
20 -7;UtD7x-yV] T^y} bf^y i^y- 1 -^^^f-^W— b fcitft e 
r t-Zfffr 4- { [4- (7$y#/M?-;V) -2-^Dn-3-7/^D 

y{ y-fuAj —)V (2 0mL) fcgljfeflj 6 5 (c) T?ft6>ilfctert-^ 
7V 4- { [4- (TS/j&yUfcvl') -3-7;Vtn7i-^] 757) t 0 ^ 
25 !J S^V- 1 -^/VJK^^W— h (2 9 Omg, 0. 8 6 mm o 1 ) &k.XM-V 
nn^^i/WU* (115mg, 0. 8 6mmo 1) ^iiDU6 OtCtlH 

'&bfttc®ffiM,*i/^;u^~^Mzxffi : fr-fZ>z.bfc£V t e r t-^ 

71/ 4- { [4- (7 5 7*;U*-/V) -2-^D-5-7^tn7±-/l'] 
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T$y} 1 friR*? 9 s\'~- V (10 2mg, 3 2%) &£.Tfte 

r t _3/^ 4 - { [4- (7* /#;l/jj?:^/V) -2-^DP-3-7/l/to 

T$y} tf^y i^V-l -jfrAtf^S'U— h (5 5mg, 17%) £ 

5 (b) 5-^pp-2-7/V^-d-4- (tT-^y \?y-4-' f/V75/) ^i/X 
T 5 K©£fifc 

L N t e r t -7"f /V 4- { [4- (7 ^ ; *^**-/V) -2-^nn-5- 

10 1 H-NMR (DMSO-d 6 ) 5 ; 1. 3 0-1. 4 5 (2H, m) , 1. 
72-1. 85 (2H, m) , 2. 50-2. 60 (2H, m), 2. 85-2. 
95 (2H, m), 3. 30-3. 50 (1H, m) , 5. 55 (1H, d, J 
= 7. 9Hz) , 6. 63 (1H, d, J = 14. 2Hz) , 7. 22 ( 1 H, 
brs), 7. 37 (1H, brs), 7. 61 (1H, d, J = 7. 9Hz). 

15 14 6 

3 _^ nn _ (tT^y ^-4--f/U7$/) ^X7$ K 

»$I4 5 (c) ©^tJpD-CHJSS:fi l V\ iI©ft^l)§:MLfc 0 fcfc 
U 5 (a) ^tert-^ 4- { [4- (T$y#/V# 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 2- 1. 5 0 (2H, m) , 1. 
7 4- 1. 8 8 (2H, m) , 2. 5 0- 2. 6 2 (2H, m) , 2. 90-3. 
00 (2H, m) , 3. 3 5-3. 5 5 (1 H, m) , 5. 58 ( 1 H, d, J 
25 =8. 2Hz), 6. 66 (1H, d, J = 8. 6Hz), 7. 25-7. 40 
(2H, brm) , 7. 51 (1H, t, J = 8. 8Hz) . 
14 7 

4- [ (l-'0^!J^-4 — < ;v) T$y] -2, 6-^7^0^ 
yX7 $ 
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(a) 4- [ (l-^VS^Vb^y v?V-4->f*;V) 75/] -2, 

2, 4, 6- r y y^-tv^y^- bVfr (1 . 0g, 6. 37mmol) C 
N, N-^fMM7$F (5mL) ^»«^/]J^A (2. 6 3g, 1 
5 9. lmmo 1) ^£KTm#Lft^4-75/-l — ^^t° 

(1. 33mL, 6. 37mmol) ^^ClTL, £kKHB#Ffl] 

7t& (20) % «1^?D^7K-C^b7t 0 «iv^V^T«, ^ 
»$|£JE@*U #btlfcM^V!;^^/W^P-7 hi777>f- (2 0-5 0% 

io i^Tiit^riia^ 4- c (i-^<v^k'^y 

i/y-4-^^) 7 5/] -2, e-^/Pto^Z-hy^ (5 0 5mg, 
2 4%) £#7c: 0 (M&tfW 

(b) 4- [ (1 — syvWtf^y ^-4->f M 75/] -2, 6-i>77W 

15 mmm^i (b) ©*si^ct^rfTV\ M©^-a-ti^^u7c: 0 7tfc 

U 4- [ 75 7] -2, 6-i/7/V^- 

jftjft : 20 1-2 03t 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 2 5-1. 4 5 (2H, m) , 1 . 7 
20 5-1. 95 (2H, m), 2. 00-2. 15 (2H, m), 2. 68-2. 
80 (2H, m) , 3. 16-3. 30 (1H, m) , 3. 45 (2H, s) , 
6. 20 (2H, d, J = ll. 7Hz) , 6. 38 (1H, d, J = 7. 9H 
z), 7. 20-7. 35 (5H, m), 7. 40 (1H, brs), 7. 60 
(1H, s) . 

25 mmm hs 

2, b-^y^Jru-A- (tf^y^V-4 — fjVT^J) ^VX7 5 K©M 
«#J1 4<D#&MCTra&£trV\ MtD-fb^^^bfCo fcfcU * 

Iffijl47 (b) Ti#7t4- [ (l-^Vi^Hf^y^V-4 — f/U) 757] 

-2, 6-v>:7/M-p-<vXt5 K^Hf4f-fflv^c 0 
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jftft : 16 6-168^ 

1 H-NMR (DMSO-d 6 ) 6 ; 1. 10-1. 30 (2H, m) , 1. 7 
0-1. 90 (2H, m), 2. 51-2. 60 (2H, m), 2. 85-3. 
0 0 (2H, m) , 3. 16-3. 40 (1H, m) , 6. 20 (2H, d, J 
5 =11. 7Hz) , 6. 38 (1H, d, J = 8. 0Hz) , 7. 40 (1H, 
brs) , 7. 59 (1H, s). 

HHG0!1 14 9 

2-7/V^"P-4- { [trans-4- WV^pW^) ft u^**/ 
jV\ 7 5 J } -<yXT 5 K©-£j& 

10 iWJl4 0-!?#f)tlfc4- [trans- (4-757^nAJfv/;v) T 
$ y] -2-7;V^o^yX7 5 K (1 8 Omg, 0. 71 6mmo 1 ) ^ 
y-/V (8ml ) t®fc\Z.7* h> (0. 0 5 2ml, 0. 71 6mmo 1) J 
Ifc (0. 12 2ml, 2. 14mmol) , '>7y**ft*!?*t (5 
4mg, 0. 8 5 9mol) 2 O^mMW Ltc a &*T±hy (0. 

15 0 5 2ml, 0. 716mmol) x */7 J TK^t-fk* !7f!t^ h U ? (45mg, 
0. 7 1 6 mo 1) SO^fcftMWTkfc&l^tt, fflflfcx.^V-Ctt 

ttlLfco *»S*0. 2 5N-&&T?ttttlUi:^ TKSSrlN-TklWk^ MJ ^ 

20 ovh^77^ (^PP*yWA/y^y— /V/T^-TtI^I 0 0/1 0/ 
lTigfcB) IIJ;!)i|U 2-7;V^-d-4- { [t r a n s-4- (-rV7°D 
^75 7) isfu^i/A''] T?y} ^X7 5H (16 Omg, 7 6%) £ 

Bfcjfe : 174~176t; 
25 £MW 15 0 

2-7^o-4- [ (4-=hn7x=^) 7^y] ^OXT^ KO-g-fft 
(a) 2-7yV^-o-4- [ (4--Fd7x-;V) T^y] ^^=hy/U© 

«#J10 5 (a) ©jfrtfcfcflS&TRl&fcfT^ SSO^^Sr-g-fifeLfco 
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fcU 4-7n^-2-7 h*i/^-f/~ hVMZ.fti>oX 4-7**^-2-7 
/V^p^i/y*- hVA'&IJMfttes tfctrans-tert -^fvV 4 -7 5 

(b) 2-7)Vfrn-4- [ (4--hn7i=;P) 7 5 7] ^>X7$ Ktf>-£ 
5 J$ 

2-7/V*n-4- [ (4-- Yny^=.jV) 7 5:7] 'O'/- h V (29 
8mg, 1. 16mmol) , 1 N-7k$Mb7 h i> 9 ( 3 . 5mL), 

(2 0mL) O^M9 0tl?8. 5B#W»Lfc 0 jffl£«:ff*U 
lN-*SMk^MJ^^3WS» (3 0mL) Sr*P*.ftl^fvV (3 0mL) T*3 

Utf As-toy vi- h-?774~ (^drf-^/I^^^/V= 3 : 2~1 : 2T# 
tB) fciflflfiRU 2-7/^p-4- [ (4--Fo7x-;V) 757] 
X7 5K&4 5. 8mg (*§&@#, 0. 166mmol, 1 4%) #fc 
IR(neat) : 1 5 8 5, 1 3 0 4, 1 2 6 5, 1 1 1 1, 8 2 9 cm 
15 %W\ 15 1 

2-7^n-4- [trans- (4-t Kn W^nA^) 75 7] 

(a) 2-7/V^-n-4- [trans - (4- t Yu*?*/i/9 u^i/jv) 7 

20 2, A-i/yjls^-u^l/y*— h !JyW (4 1 7m g, 3. OOmmol), tr 
ans-4-75;^n^fy-;l/ (3 8 0mg, 3. 30mmol), tf 
SJ$?J/ (8mL) ©*£•£$>& 5 0tt'5B|^tfc, »JK«:S*U 7.K ( 3 O 
mL)' Sr*n*.SHH*^ (3 0mL) T* 3 UttifcB Lfc. =ir»Ji SrflWN' ^* * 

25 y/|fflfc:*^/U= 2 : 1-1 : 2 T^tt}) K «fc ■? HIS* U 2 -7/V:frci - 4 

- [trans - (4-b Vu^i/isf a^fS^i/) 7 5 7] *<l/ s /— h y 

8 4. 3mg 0. 3 6 0mmol, 1 2%) #t„ 

(b) 2-7/U^"B-4- [trans - (4-k Kp^^o^/V) T 
5 7] ^X7§ K 



o 

-1 
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2-7/\,*v-4- [trans- (4- fc o^^/U) 7 5 

y] ^y^= MJ;V (1 0 5mg, 0. 44 8mmo 1) , 7k^(b V ^ 7 (3 
2. 2mg, 1. 34mmol) , t^J—Asi*. 5mL) ©$S£4&fc£iB.T 
3 0%-iaiWt:7K*7K (0. 3 0mL) , 7>C (0. 50mL) ^II^TU £ 

&@5feUt 0 mmzi N-7m<t1- hD VJ**®WL (2 0mL) SrJll*., S£ 
(2 0mL) T? 2 IHtttH Lfc 0 *«WM»^^V^A^<a(|ft|SjK 

^y-,p = 3 0 : iCiDlBKRU 2-77l^u-4- [trans- 

10 (4-t Ka^^a^yV) 7$;] ^X7 5 F?r7 7. 8mg (frfe 

0 . 3 0 8 mm o 1 , 6 2%) #7t D 
IR(neat) : 3 3 2 1, 1 6 0 1, 1 3 6 1, 1 0 9 8, 8 2 9, 7 7 1 
- 1 

c m 

mmm 152 

15 4 _ (i-nft*v^P [2. 2. 2] t^h-3-^^757) - 2 - 

-T 5 y^>X7 5 Kfcttfco -CHJS^J 6 5 (b) 7?#fc4-75. 7 - 2 -77^ 

20 ? y s^-a-a-y&fflvyfc. 

IR(neat) : 3 1 6 6, 1 6 04, 1 3 8 1, 1 0 9 5, 8 1 8 cm -1 
15 3 

4- [ (c i s -4-75 y f^n^K^V) 7$^] -2-7/^0^X7 
25 (a) cis-tert-7f/P 4 - [ (4 - iX7 7 - 3 - 7/I^p 7 

«#]10 5 (a) (D*Si:?C«^Tl/\ MO^^Sr^bfco 
£U 4-7n^-2-^ h^^^y-MJ;Wc:f<it>oT4-7n^-2-7 

/i^n^>7- h U7V£M^ Utrans-tert-^ 4-7 5 
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J i/tu^^sfrfDVA}— \-\L{\t>^X c i s-t e r t —'f'ffl' 4-73; 

(b) 4- [ (c i s-4-7 5;^d^>^) T$y] -2-7/Wtf-p^ 

5 «0iJ5 9 (d) *MI©fc'&*&'£j*Lfc. fcfc 

U cis-tert-^f/V 4 - [ (4 - 3 7x^) 

IR(neat) : 2 9 3 1, 1 6 2 0, 1 3 7 7, 1 0 9 1, 8 2 5 cm" 1 
3dfe#lJ 15 4 

10 4- [ (c i s -4-7 5. 7 S^P^r^A-) 7$y] -5-^nn-2-7;V 

tn^yX7$ K©£j£ 

(a) c i s - t e r t-Zf^ 4- [ (2-^nn-4-i/7;-5-7;V 

«^4 5 (b) ©*ftl:?CtS)^^\ mm<Dit^m^^tc 0 tctc 
15 U H5fe#Jl 5 3 (a) tifcc i s-t e r t -X^A 4- [ (4-->7y 

(b) 4- [ (c i s-4-7$/ i/^n— ^vVV) 7 5 7] -5-^pp-2 

Hji^lj5 9 (d) ©2rftfc»CTK{ti*?TV\ Lfc. fcfc 

20 U cis-tert-7^ 4- [ (2-^nn-4-^7;-5-7;Vt 

IR(neat) : 2 9 1 6, 1612, 1369, 1111, 922cm 
■$mm 15 5 

3-^ op- 4- (t'ny^^-3 — fA7$y) ^yXT5 K©-£j& 
25 (a) tert-7f^ 3 - t Kn^-^t°n y W- 1 -#A^^>1^>- h 

3-fP 'J vV — A' (5 g, 5 7. 4mmol) ©^pa^>it (50 
mL) »^tert-7f;V (13. 8g, 6 3. 1 mm o 1 ) © p p 
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^77^!ltltSU tert-^V 3 - fc Kn^i/tfp U 1 
/l/^S/V— h (9. 2 3g, 8 6%) £#fc 0 
(b) tert-^V 3 - 7 5 7 !) 1 h®^ 

J* 

5 tert-^fyv 3 -b Kn^f-ytfn y-yy- 1 -tf/Vtf^VW- h (5 0 

Omg, 2. 67mmol) CfF7t Kn75>16S (2 OmL) Kl MJ ^ 
yl/7$>-(0. 7 5mL, 5. 34mmol) , ^y^M-Z^c?^ K 
(0. 3 1mL, 4. OOmmol) tr O'CfcTiD^ PUTC 1 . 5^Wb 

10 *V*A-Cft*Lfc. aiSteaSaESrN-^^Wbfoy^yy (2 OmL) 

OtttT^kt h 'J (5 2 0. 8mg, 8. 0 1 mm o 1 ) 8 0 

i/^^^-x^2IIIttWU7t(D^M7KaM^^^^^^^I-7c 0 

15 ±©T5?K#©;<*y— A#*£ (5 OmL) t££*£HfcTK:'tv<7S*!7.*$ 
* (2 5 Omg) «Jll*.fclk tK^#H^T^T 3 HjjW Lfc. Rfc»&-fe9 

tftSL, tert-7"f;V 3 -T 5. J tf n U 1 -iiAstf**/ V— Y 

(3 6 5. 6 m g , 73%) £#fc 0 
20 (c) tert-/f;V 3- [ (4->7;7x-/V) 7$;] fo'J^ 
- 1 -*y^VW-h©^ 

4 _ : / n ^.^>,y- MJ/V (3 3 0mg, 1. 8 3mmo 1 ) % h V * 
y^yfV7t h» ^7^!?^ (16. 8mg, 0. 0 3mmo 1) , 
( + ) _ 2 , 2'-lf* (^71-/^77^/) -1, l'-t*t7f;V (34. 
25 2mg, 0. 0 8mmo 1 ) , t e r t - 7F=irVt h y ?A (2 4 6. 6mg, 
2. 5 7mmol) ttert-7*^ 3 -T 5 7 t°n y 1 -77^^ 

i/l/-F (3 6 0mg, 2. Olmmo 1) Ch;Vx^ (5mL) *j)Pt 
8 0tlCT4B#fll*#Ufc. RrtSK*«£E«*», 2 -7°n/V -;V*Mz-X V 
s</\'-7$G : ftir5~k\z£*) t e r t-^A- 3- C (4-V7;7x^) T 
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$7] fpy^-l-^^^b (2 7 4. 4mg, 52%) £#fc 0 

(d) tert-^f/V 3- [ (2-^nn-4->7;7x-/V) 7 5 

5 U tert-^V 3- [ (4-V7;7x^) 757] tf P !) 1 

(e) 3-^nn-4- (bf p <J 3 — (A^T% 7 ) ^yX7U*©^ 
Jttt0lJ4 1 (b) ©^fe^tfiCTKJE&SrfTVv JWUC^-^Sr^Ufc. fcfc 



U tert-7^ 3 - C ( 2 o o- 4 -WV 7i^) 75 7 ] M 
10 p!) S^V- 1 hZWM^M^tCo 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 58 (1H, m) , 2. 05 (1H, 
m) , 2. 7 1 (2H, m) , 2. 9 0 (1H, m) , 2. 9 7 (2H, m) , 
3. 92 (1H, m) , 5. 45 ( 1 H, d , J = 6. 78Hz) , 6. 74 
(1H, d, J = 8. 80Hz) , 7. 08 (1H, br) , 7. 68 (1H, 
15 dd, J = 2. 01, 8. 06Hz), 7. 73 (1H, br), 7. 79 (1 
H, d, J = 2. 0 1Hz) . 
15 6 

4- — f/1'75/) -3-^no^X7U*©^ 

(a) ter t-7f;V 3-7^7 7tV^- 1 - h©M 
20 «#J15 5 (b) <D%mz.mCXRl&%?T\t\ MO^ftSr^Lfc. fc 

fe'U t e r t 3-fc Ko^^7f/^>- 1 b£M 

(b) t e r t-^/W 3- [ ( 4 - 7 * =/!') 757] Tif^V- 

25 5 (c) ©^feHUHCTSJiSSrffV\ SHiO^^ttSr^Ufc. fc 

fcU tert-^V 3-75/ 7f 1 -*/^>7 W F ^Ml- 

(c) t e r t -7f ;V 3 - [ (2-^nn-4-V7y7i-/V) 75 
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mum a s (b) <Djjmmix5Hj&*'iTi<\ mo^^^Lito tctc 

U tert-^ 3- C (4-V7;7x^V) T$y] Ti?'^- 1 - 

(d) 4- (71?V<>— 3--IWT5; /) -3-^oo^yX75K©^ 
5 ££0114 1 (b) ©ifrftfcipCTR&fcfi^ »JS©te£**'frjfcLfc. 7t7£ 
U tert-^ 3- [ (2-^nn-4-^7;7x=yl/) T$y] T 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 52 (1H, m), 1.64-1. 8 
7 (5H, m) , 2. 8 8-3. 0 5 (4H, m) , 3. 89 (1H, br) , 
10 5. 6 7 (1 H, d, J = 8. 80Hz) , 6. 81 (1H, d, J = 8. 62 
Hz) , 7. 10 (1H, br) , 7. 70 ( 1 H, d, J = 8. 62Hz) , 
7. 76 (1H, br), 7. 82 (1H, d, J = l. 2 9Hz) . 
£«&0IJ 15 7 

3-^0-5-7/^0-4- (^1)^-4-^7^) ^X7 5 K 
15 <D&& 

(a) tert-^f/V 4- { [4- (7$y*/^=/V) 

£16004 5 (b) ©^ftfcapDTRjfc&fiV* *Ul©{b^Sr^bfc„ 7c7c 

U»0>J6 8 (d) fUbjlfctert-T*^ 4- { [4- (T^y^ 
20 ^-/V) -2-7/^0 71=^] T5y} tT^JJ S?y- 1 -jiA<r#**sys— h 

(b) 3-^nn-5-7/Vtn-4- (fc 0 ^!) vV- 4 — f /KT 5 / ) 
XT $ K©<£fife 

t e r t-^yV 4- { [4- (7 § / -2-^no-6-7 
25 ;l/tn7x=;l/] 7*^7} tV< U 1 Mdttfc-' 5*#*f- 

> (2 5mL) &iP;t, -W#b7t 0 flfffltt U * °^ h ?7 

3-^nn-5-7^D-4- (fc^y v ; >-4--T^T 
$ y ) ^>X7 $ K (5 0 5. 5mg, 4-7^-3-7/Vtn^X7$ K 
^f>3 4%) £#7t 0 
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1 H — NMR (DMSO-d 6 ) 8 ; 1. 36 (2H, m) , 1. 80 (2H, 
m) , 2. 9 4 (2H, m) , 3. 5 9 (1H, m) , 4. 7 7 (1H, dd, 
J = l. 84, 8. 9 9Hz) , 7. 33 (1H, br) , 7. 58 ( 1 H, d 
d, J = 2. 0 2, 1 4. 0 2Hz), 7. 72 (d, 1 H, J = 2. 02H 
5 z) , 7. 8 8 (1 H, b r) . 
MMM 1 5 8 

4- [ (t r an 8-4-7$;^oa^) 75 7] - 5-7AotP- 2 

(a) tert-^/V ( t r a n s - 4 - [ (4 -W J - 2 , 5-^7^ 

2, 4, 5- h^/U^n^/^by/l/ (1. Og, 6. 37mmol)<D 
v'^f/HMT? K (2 0mL) mKfc&ggt* V V J* (2, 6 3g, 19. 1 
mmol) fcSStoU fcJ&TilttLfcj&Sfct r ans-t e r t--?7A> 4- 
T 5 y 5^ P-^^vvlofc/W*;* — }> (1. 5 0g, 7. Ommol) (Ot>^^A^ 
15 7$ K ( 1 0 m L) »»Srj«^3&»K:»T L&afcJHMfc £bK3 8f P^j*# 

tert-^ (trans-4- [ (4-V7;-2, 5-^7/^d7 
20 m^U) T$y] v^p^vW) #/WM - b (1. lg, 50%) 
Jfcb LT#fc 0 

(b) 4- [ (t r a n s-4-7U^n^) 7 5 7] -5-7/V^- 

p - 2 - /■ h^rv"<yy'- h y 

t e r t -7*f /l' (t r a n s-4- [ (4-^77-2, 5 - 7 /l^ p 
25 7x^/V) 75 7] i/^c^v^/V) *yw<^~ h (351mg, 1. 0 

mmol) ©^aa^V (5mL) l^TMJ7^Dftt ( 5 m L) ^ 
»b^a*^«t2B#F B 1«#L7to K^S^iJIT^lfci, 7h5tK 
P77> (5mL) *5±t«- h y J-^KO^^^/^ (5 7 4 /x L, 

1 0 mm o' 1 ) Sr^bD L 1 2 B^Milfit Lfc 0 KJfr»g&fn«>k£» 
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K.XW&tZZ-k.Ki.*)* 4- [ (trans-4-75;-^o^>;V) T 
5/] - 5-7;v^n-2-y f^^HJ;V (187mg, 7 1%) & 

(c) 4 - [ (trans-4-75/^ T $ J ] - 5 - 

p - 2 - y h df-V-OXT § K©-frj* 

#£jfe0)j4 1 (b) 0»li:TRl&^V\ aB©fc^££f£Lfc„ fcfc 
U 4- [ (t r an s - 4 -T $ y n ^**sM T$y] -5-7/l^P 

1 H-NMR (DMSO-d 6 ) 6 ; 1. 10-1. 40 (4 H, m), 1. 7 
0-2. 00 (6H, m) , 2. 53 (1H, m) , 3. 33 (1H, m) , 3. 
86 (3H, s) , 5. 72 (1H, m) , 6. 30 (1H, d, J = 7. 3H 
z) , 7. 24 (1H, br s) , 7. 35-7. 50 (2H, m). 
15 gfcm 15 9 

4- [ (trans-4-75;^ u A) -5-^pp-2- 
(a) 4- ( [4-(l, 3-^^y-l, 3 -i^t Kp- 2 y-TV K- 



20 2-7/^n — 4-fc Kn*t/^<V>^= MJ/P (4. Og, 29mmo 1) © 
7 1 fc Ko77V (1 5 OmL) c i s -2- (4-fc Kn 

a^*c*//l>) - 1 H-'f y 3 (2H) -VOrV (7. 2g, 2 

9mmo 1) &<fctfh V y^^;W/lN^y^^ (9. 2g, 3 5 mm o 1 ) SrS^JP 
TK^TTy^^^V^-^ y^P fc> (8. 3mL, 35mmol) £M 

( [4-(l, 3-^=^-1, 3 - i^t Kb - 2 H-^f V>f y K-^- 2 ->f 
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;V) S^n^^kl Hr* 9 s) - 2 -7 sV^v^y/- h V A* (3. 4g, 3 2 

(b) tert-/f;V 4- (4-V7;-3-7^tn7x;^) '^o 

5 4- ( [4-(l, 3-^^y-l, 3-^t Kn-2H—<y-f V K-;V- 
2-^^)1/^0^^^] -2-7/Vio^y^^Mj;V (3. 3g, 

9. lmmo 1) (Df h7 t Kd77> (2 OmL) (C^ ?VV7 5 7 J — 

i^mSL (8 OmL) ^IJPLSiai'l^Wle 0°C^T2H^m^bfc o £fc 
MRJ^^«JET^*U ^tt^X h7tKn75V (1 0 OmL) 

10 Lfc&> *?&T«»Uft#bi?ft« i^ter t-7*^V (2. 2 g, 10 

mmo 1) -SrSSIroLfco £fi*T?#fiLlB#ra«#L;fc:3L J&S«£WET**g 
L#£>ftfcB?f £ *s 'J * tVi^ P^F^77-f- (3-12 %fHft^^u-^* 
tyt^ttl) £ <fc <3 ft Hi Lfc 0 #£>*i7ca}t££ b^^^^-x^-^^riJ- 
vr*gfc^-t"'5-<bt«fc 1 9s t e r t -7^ 4- (4 -*sT J - 3 -7/W;tP 

15 7 * 7 p ^ i/A/HA*/** — h ( 2 . 1 g , 6 8%) £4g-fe#H£.H £ 

Lt#t 

(c) t e r t-7fvV 4- (4-^T/-3-y b 3^7:* / =¥i/) v-7 P 

t e r t -7f ;V 4- (4-^77 -3-7 Aotn 7 x/^» ^P^^r 
20 vvKftA-^/.— h (1. 5g, 4. 5mmo 1) ©^fM/WU' (6 0 
mL) K2 8%-T-hU b=¥^K-P« (1. 3mL, 22. 

4 mm o 1 ) &7k#T^n L$ 6> }n 3 ^WStW L/c 0 SrJ^ft^T ^= 7 

'A7»^^&AL^3i^T*ttttSLfc# (2 0) > «l^r^?P«7KT'gfe^ 
Lfc 0 «»v^V!?AtftM, HBffiSr«ffie*L#btbfc^jSS:^f-^ 
25 — r/V-^f-^^T^i-Sr.^^J: U> tert-7f;V4- (4-77 
J - 3 -y h^r-77a:y >7^n^^;l//^-)« (1. 3g, 8 4 

(d) 4- [ (t r an s-4-7$7~77o^v'M tti/] 
- 2 - y h df- h U /K^Efc 
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tert-^4- (4-i/Ty-3-^ hW*;^) S/^n^df- 
*>7V;*;;W^ — h (1. Og, 2. 9mmo 1) © 2 --?v/*J — /V (5 0 
mL) iaaiCTN-^nyl/n/N^ife^^ K (1. 93g, 14. 4 

mmol) frttAD L 5 0^4 0#&#Ut o T?tt?& UN 

5 d;V3/n^^U* (58 0mg, 4. 4mmo 1 ) ^ii*0L5 OtWl-C* 

•?h^77^- (^na*/VA : * $ J — )V : T^^-TtK= 10 0:10:1 

9 N 4- [ (t r a n s - 4 -7$ J n^t/M ^^f^] -5-*o 
10 o-2-^h^^=MI;W.(6 3 5mg, 7 8%) fcfcfetHKAi LT# 

(e) 4- [ (trans —4 — T $ J u^-$ri/;V) *3ci/~\ 

4 - [ (trans-4-75;^ v^^yjv) w- 2 

15 h^^yV-MJ/V (2 0 0mg, 0. 7 1mmol) ©^/-/l' (8 

mL) MfcMkPf^ (51mg, 2. 1 mm o 1 ) N 3 0%iiMzkSt 
7k (404mg, 3. 5mmo 1 ) &£T$7k (2mL) £»U5 0X:\CX 3 B# 

ttttibfc (2 0) o *Wi*^i*ifaKx 5%^-«m^hU £Azk*$»-Ci5fc 

^^-^-T/HCTgfe^i-Sr.tiCj:^, 4- [ (t r a n s-4-75 / V 
^p^r^V) -5-^00-2-^^^X7^* (8 8mg, 

4 1 %) & a #.t&* t itifc, 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 10-1. 30 (2H, m) , 1 . 3 
25 5-1. 55 (2H, m) , 1. 70-1. 85 (2H, m), 1. 95-2. 
10 (2H, m) , 2. 66 ( 1 H, m) , 3. 92 (3H, s) , 4. 55 
(1H, m) , 6. 83 (1H, s) , 7. 52 ( 1 H, b r m) , 7. 81 
(1 H, s) . 
'MM 16 0 
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( a ) tert -7*^ (trans-4- [4- {7 K J jJAstf-M - 3 

5 i»Jl5 9 (b) -Ci^fctert-^ 4- (4->>7/-3-7 
/^n7s7 ici/) u^->^/W</— h (210mg, 0. 63 
mmol) CD^^/-/V (5mL) KlzfcgMb P f- ? ^ (4 5mg, 1. 9 
mmol) > 3 0 ro^tt^zK (356mg, 3. lmmol) &J;U*7.k (2 

10 /VT'ttffiLfc (2 0) 0 «JP£&fP^7.k, 5 Y V 7 AtR^I- 

/Wai— x/V-^^f-^^T'Sfe#--f Z^kfcX >9 N tert - /f ;V (tran 
s-4- [4- (7 5 7 T^tf— ;V) -3-7;VtP7ai/^^] v^n^ri/ 
?V) - h ( 2 0 1 m g , 9 1%) £ £ LX#fc 0 

15 (b) 4- [ (t r a n s - 4 -T 5: 7 cr^^/V) tfdf-S/'] -2-:7/M- 

t e r t-y^ (trans-4- [4- (7 5/*;^-^) -3-7 
o 7 ^ 7 3^] v'^P^fv'yV) #/W<y:*- b (19 5mg, 0. 5 5 
mmol) O^oo^y (8mL) Kl h U 7 (8mL) ^^Db 

20 ^t-ciB#p^»tfc 0 ra^^^jETMU#^nfca^^^y uvm* 

h?77 4— (^an*A : 7 * 7 — /V : T>"£=-T7k= 2 0 0:2 0:11? 
Jgfcfcl) fcj; 9 *|§!IU 4- [ (trans -4-7? ;^n^7;V) ^ 
•>] -2-7;VtD^7X7 5 K (lOlmg, 7 2%) UT#fc D 

1 H — NMR (DM SO- d 6 ) 5 ; 1 . 10-1. 45 (4H,m), 1. 5 
25 5 (2H, b r s) , 1. 70-1. 80 (2 H, m) , 1 . 90-2. 05 
(2H, m) , 2. 6 0 (1H, m) , 4. 3 5 (1H, m) , 6. 7 0-6. 
95 (2 H, m) , 7. 41 (1H, br s) , 7. 47 (1H, br s), 
7. 62 (1H, t, J = 8. 6Hz) . 
MWft 16 1 
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4- [ (tran s - 4 -7$ J n^3f5//V) ir^r^A -5-^pp-2- 

(a) 4- [ (tran s-4-7$/^o^^) 
- 2 - 77^0^^/^ h y 
5 »J 15 9 ( b) tibtlfc t e r t -7*f/V 4- (4->7/-3-7 
jVfru 7^;*i/) n^i/jl'%jW<f — h (24 0mg, 0. 7 2 
mmol) ©Rife (3mL) *»lC*fb;M'7y /V (2 88/iL, 3. 6 
mmo 1) £ML5 Ot^Tl 0B#M!R#Lfc„ MlriJITgli Ul ^ 
1 0 %&mir V V !7 UftSfcc^vi'-ettfcH Ufc ( 3 m) „ 

T^Tife#1-5 r. i: fcj: D 4- [ (trans-4-75/^o^> 
/V) a - -5-^ BB-2-7^B^=h U/V (1 1 4mg, 59 

15 (b) 4- [ (trans-4-75/^D^i/;V) 

H1(S^|15 9 (e) ©*jfemHIC"rKJi5SrfTV\ ^MO^tl^^Lfc 0 7c 
£U 4- [ (tran s-4-75;^ba^;V) ir*i/} 

20 1 H — NMR (DMSO-d 6 ) 6 ; 1. 10-1. 50 (4H, m) , 1 . 5 
0-1. 90 (4H, m) , 1. 9 0-2. 2 0 (2H, m) , 2. 65 ( 1 H, 
m) , 4. 48 (1H, m) , 7. 26 (1H, d, J = 12. 8Hz), 7. 
50-7. 65 (2H, brm) , 7. 69 (1H, d, J = 7. 7Hz) . 
1 6 2 

25 4- [trans - (4-7U^ba^) 75;] -2, 5-5>7;M- 

njfe^j 5 9 (d) <75^jfeMD-t®&&firfrv\ mm<D{k&!&Z'£!$.Ltc 0 tc 

7t*U ittj 15 8 ( a ) -C#7t t e r t t rans-4- [ (4 - 
5/7/ -2, 5-5 J 7;VtP7x-/v) 7$;] is? v^i/jVft ;V/<}*- Y% 
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2 0 9-2 1 0°C 

mmm 1 6 3 

4- [trans- (4-7$/^n^^) T^Sl 2- 

(a) t e r t -7^ trans — 4— [ (2 — :/p^E— 4-^77 — 5 — 

Hi6#j6 3 (a) ©#ifeK:!*C-TRJ&&ffftV\ jM^frg**-^ Lfc„ 
f£U HlfcflJ 14 0 ( a ) -C#fc t e r t -^JV t rans-4- [ (4 - 

10 J/7;-3-7^to7xs^) 7^/] v^P^rS^Kfr/w^ — hSrJHCftK: 

(b) 4- [trans - (4-7 57^n^;V) T$7] 

15 fcU tert-7f^ trans-4- [ (2-7*n*-4-J/7/-5- 

7^o7i-;v) 7 5:/] s/^a^5//u*/i/^— hSrJBMS|.K:fflv^. 

171~173t 
HJfe^lJ 16 4 

4- [ v^-4 — (A?) 7 5/] -2, 5-^7^p-< 

20 5 KOfrlft 

(a) 4- [ 7 5/] -2, 

2, 4, 5- hVy^^^-y^^-h])^ (1. 0 0 g, 6. 4mmol)© 
N, N-^f;V*M7U* (30ml) 8ttlC#fflfe# U (2. 64g, 
25 19. lmmol) **P^"C*?&U, 4 -T 5 7 - 1 S^tT"* 'J S?^ (1. 

36ml, 6. 7mmol) fc&ffli: Ut Lfc 0 

fcffliMMfijcfcaofcT b/i^y/f«^^= i/it3 Mfctj u m&tcmm 
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2, 5-*J7A'*W/*S-hyfi' (1. 7 4 9 g, 8 3%) £#fc 0 

(b) 4- [ i?i/-4->f/U) T$y] -2, 

5 mum 5 9 (a) <D#feMCTK)&&m£v\ ^a^b^sr^Lfco it 

*TU 4- C (l-^i?/Hf^y i?V-4— f/U) 75/] -2, 

jft£: 1 9 5-1 9 7<C 
Hife^J 16 5 

10 2, 5-5?7/Vta-4- (^1)^-4-^^7$;) ^yX7U*©^ 
;jfefll 1 6 4 "C#fc 4 - [ (1-^^Atf^y S^-4-^ A) 75/] -2, 

: 1 8 7. 5~1 8 9. 5<C 
15 UW\ 16 6 

2-7)V*n-4- (1, 2, 3, 6-rh7tFDtli^-4-^^f 

(a) 5?a:?7l/ (4-i/7/-3-7/Vtn^y^) h 

20 ^'>7aU' (lOOmg, 0. 4 6 7mmol) t/lEy V» h JJ 

(lml) 1 2 0°Ci LfCo 1«, RJ6»tt«rJME*l6b^e>nfc» 

SM') *^*^.-h (12 0. 6mg, 9 5%) 3r#fc 0 
25 (b) 4- ( 4 - 7 / - 3 - 7^t n !) f » 

y S^- 1 h<D&J& 

&*#BI&T, Ot^^Tv^^A (4->7;-3-7;i/tnxyv? 
AO /Jn^*^>— h (5 Omg, 0. 18 4mmo 1 ) <DT hytF&7y> (1 
ml)», 6 0%-7k^b-7- h y !7A (8. Img, 0. 2 0 2 mm o 1 ) 
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ZMktLo 5£flU tert-^ 4-^y-l-t°^JJ 9 Jl/* A'tti' 
U—h (4 0mg, 0. 2 0 2mmol) ^Mk.tc 0 3 0^^ SSMU 

h (5 2. 7mg, 9 0%) £#fc c 
(c) 2-7Ao*-i3-4- (1, 2, 3, 6-fh7tKot°y^>'-4-^/v 

10 ^#ffl^Ts MmfcVvCt e r t-T^vV 4- (4 -iXTV - 3 - 

ta^!)fy) fcV<9 h (4 7mg, 0. 149 

mmol) *mm. (1ml) &$a*. s 6 0°Ct Ut P 1 B#H& % 

l ON-«t h y 17 AzKSJK^p H= 1 2 i U -nSrS^Kai^ 
^pp*m/^/-^ (1%-T^-Tzk) -e^ttj) *e*KRU 2-7>u 

*o-4- (l, 2, 3, 6-rb7tKn^yv?y-4-^;M f ^) 'O'X 
7 5 K ( 2 . 7 m g , 7 . 8 %) 

1 H — NMR (CDC 1 3 ) 5 ; 1. 9 2 (2H, m) , 2. 9 3 (2H, t, 
20 J = 5. 7Hz), 3. 32 (2H, m), 3. 36 (2H, m), 5. 51 
(1H, m), 5. 82 (1H, b r s . ) , 6. 67 (1H, brs.), 6. 
99 (1H, d, J = 12. 8Hz) , 7. 11 (1H, d, J = 8. 2Hz) , 
8. 04 (1H, dd, J = 8. 1, 8. 1Hz) . 

mMM 16 7 

25 5-^pp- 2 — — 4— ({4— trans — [(3, 3, 3- h !)7 

HM'Jl 4 lT#btlfc4- [trans - (4-7U^d^-^) T 
^y] — 5-^n p-2-7;VtP^>X7 5 K (1 30mg, 0. 455 
mmol) tf>^ f;l/#^A7§ K?£f£ (3ml) fc, y 7°p tf 9 xf;VJ 
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5V (2 3 8m 1, 1. 3 7mm o 1) N 3, 3, 3- h <J 7>to/D fcVl^T 
> K (4 8/i 1. 0. 4 5 3mm o 1) N 3 ]) 7 A (1 5 m g, 0. 0 9 

0 4mmo 1) ^j)0it, SfflT? 1 3B#ISIiJl#l//fc„ h/U 

— (0. 5mm x 20cm x 2 0cm, 4^fic N 7PP/ivW>>/777 
-/V/7>^-7zk=2 0 : 1 : 0. 1 "CSM) Kl £ <9 » U 5-^n-2 
-7/V^-n-4- ((4-trans - [ (3, 3, 3-h U7;^a7nf 
^) 757] v^P^rvvW 757) ^7U* (23mg, 13%) 
10 LT#fc 0 

MM : 161-161 °C 

MMM 16 8 

5 - £ p p - 2 — 7/I^p - 4- ({4-trans - [(2, 2, 2 - MJ 7 
yva-cmifvv) 7 5 7] *>^P^S//I/} 75 7) ^<^X7 5 KO^fiSc 

15 Hifofll 14 1 -C#e>tLfc 4- [trans - (4-75/^n ^Sz/V) 7 
5 7] -5-^DD-2-7;Vto-<yX75 K (20mg, 0. 070 
mmo 1) ©S^fTUfc/UATS KM (lml) t % 77p t° JJ ^J-jVT 
5V (37m 1, 0. 21 2 mmo 1) , 2, 2, 2- MJ 7 /U* P X-^JV hV 
7;^n^^y^/V^-f (10m 1, 0. 0 6 94mmo 1) ^JDit, i 

20 UX* 2 0 l$n&# Lfc. WET**** @* U h^yt?5ia*aHM^SrfTo*i 

7 * 7 -/W^fi? U #W®^y#<7Vv#7i^ p-7^77^- (0. 

5 mm x 20cm x 2 0cra N 2ft, ^ao*;i/A/^^ y-^/7y 
^■-7tK= 2 0 : 1 : 0. 1 T'SM) <fc 0 *M8 U 5-^o-2-7;^b 
-4- ({4-trans - [(2, 2, 2 - b y 7/W^-p^^V) 75 7] *> 

25 9u^*i/As) 75 7) -<^X7 5 K ( 1 5 m g , 5 8%) LT# 
*- 

if t£ : 1 5 7- 1 5 8°C 

aj l 6 9 



5 p p - 2 -7;W^-p - 4 - {[1- (3, 3, 3-M7;^n7nt c 
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»!) 14 5 -Cttbnfc 5-^pp-2 - - 4 - ( t°^y v 5 ^- 4 — f 

: 1 30-1 32t 
Mm 17 0 

5-^a-2-7/l/tn-4- {[1- (2, 2, 2 - h'J 7JVJru m^/v) 

10 ^fe#|l 4 5T-#btlfc5-^nn-2-7^n-4- ( y i? ^ - 4 - 4 
M : 1 7 2-1 7 3t 



Rho if y vmnmr ■ 

^EJ^ 2#S©&#ifc|$fflig«?£(l()n*I h- U * t Kn $ 7 ^ * V 

(Tris)(pH 7.5), 1% HJ h> X-100, 0. 5% NP-40, 150idM NaCl, 20mM 7? 
fl^ MJ £ A, ImM xfl/yi?7 5 ^H^(EDTA), lmM ifuy^ y =— /Vtf 

*(0-T5 ;ifM-7 l >l/)-N I N, N* , N' -HBIpBKEGTA) , 0. 2raM 7yit7 
20 ^-^^^^^=-^(PMSF))lcrab N xKy x b7 7^tOxf 

^^-^^^^•f-rif-^fflV^Tlfli^^WLfCo 20 000 g-C15^ra©iS'i>Sr 
*Tofc#, ±^§rH|l|XL, £bfcl00 000 g N SQ y M<Dmi&>b%ftvtz. 0 %<D±. 

25 -mKfa (ttir^IgG (Fc) #C#) £ y yift««^a*ifc!k (Phosphate- 

Buffered Saline : PBS "T? 1/300 ( 1 u 1^/300 » 1 PBS) t*3RL, 967v:ELISA 
T'W— bO#^^100^1-fo»t^o m&X*2m%(DWM*?i^iz-1k, ±?t£ 
&^Wc„ 100m l<2PBS£tt^L ±?t 9 G&V vfc 

£2[I||l;i) o »^ 100m 1 ©^Py^^lffrt£(0.05% Tween 20, 0.25% 
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ftvtc 0 -Jw^Vflk, 100m 1 0^n^^^^«-C»^2|fi]m\ PBS 
T-l/200 (0. 5 n 1 (0. 1 (x g) /100 m 1) ft® £ tlfc-^^ MOKII (Rho^t- 
if) ^^K^C^^lOO/i 1»U MT*20#ra<DM&trofc o III, 100 

SrSSbnU #CR h o =3?-^— ^StftSa^U— h t Ltc a 

SrttfWBJE-fb^^-MciOO/illSabnU 4<C X lHf^^$^S-t}3i«J:o-c, 
10 Rho^t-^/^-M^itftLfc, £»T&, iifrfcfcT, 100m 1 * 
WfcMRWfi®."? 3 Hft#- Ut 0 £bfcl00/tl 1WA (50 mMTris (pH 7.5), 
lOmM MgCl 2 ,150mM NaCl) -C3|s]gfc#LfCo ±?&&BfcV>fc:7V— h \Z S ±15<DR/& 
|g«(50mM Tris-HCl(pH 7.5), 2mM EDTA, lOmM MgCl 2 ) £40 m IWM Lfc„ $ 
btft^*l^^7f; ->V5' -b y *^.7^-h(ATP),««^(0. 1/iM ATP 
15 (6 nM[y- 32 P] ATPtrfrtf) , 10^g t * h ^ (HF2A))£MU *©»»10 

o fc 0 RjS#Jhfi, ft»g75raM(D U 50 /z M ATP£»-T 5 n t KX 

^Xftotc 0 RfS&T^ ^^U"-M205(Wallactt)*ffi©*^*"*^n — 

20 &75mM<£> JJ V»^150mlT-10#ffl-» U7c 0 £ Oj5fe#j*^Sr3iIift «9 il Uf o 7t< 

( js imttmz * y v i205-c«Lrt o • 

Rh o W^£ftTv^v^>':/A'©# , >:/ Hk*r/<y ^ K(= 
25 flH40%) i U te^#i^£;ft^&v^V7Vv©# hlfc: (Rh o 

V >mtmm &i£i4*100%i Lfc 0 U ^IMkR*S:*50%|SL*-r<5'fk'&«J««Sr 

^iia^l^fcRh o^-j—if IC 50 iittt, 0 ©11^^0.62 

M g/mh HJfefll 113 O-fb-g-^J *S 0.0065 m g/ml, 14 1 <Dik&y>)tf 
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0.0082 n g/ml, 15 8 0^^^0.0080 n g/mh 15 9 (Dik&m 

^0.0073 jug/ml, mm$H 6 2 0^^1^0.0071 m g/ml, H»J 1 6 3 <D\Y& 
W0.0082 n g/ml-Cfc o fc„ 

r h o wm\z. <t ^ n a + /H + ^^mpiw^or^^^^ffl iao 

« m±mm±, Wfcffi&wm, fo&m&. 

*5it/'tflE^ lfelfiLte££i, sfclm, iBftft&A, AIDS, # 
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# <0 



20 



1. it (1) : 




*U>&<D-CH 2 -m$5£, : -O-, -S (O) n -, -N (R 5 ) -N 
(R 6 ) C (=0) -C (=0) N (R 6 ) -N (R 6 ) S (O) 2 ~> 

-s (o) 2 n (r 6 ) -*fc»-c (=o) --c^snss, ^rtte^-t?^ 

-S-, -N (R 7 ) -t.tcti-C (=0) --e^ftSStCkoT, 



& o v ^-r 2 o o^^Jl^« 2 *> b < tt 3 late*** 1 * 



try 



15 -|fctt^ot»5r^St^5) *S-r< 



R\ r\ R 3 , *3J:rj?R 4 «, R-fcL<ttJl*oTl»bt>L 



25 ©TyU^i 
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t l < Mem 



<DTV/WS> lfclK:-OR 9 , -N (R 10 ) R 11 , -C (=0) N 



(R 10 ) R 1 1 



, -S (O) 2 N (R 10 ) R'HKtt-S (O) 



l l 



R 1 2 "C 



fp£>#H^ 



10 -ct>«fcvO , *fcfifek*W?\ ilftt>b<H:*6«ftOTyV^ 



-C (=0) N (R 10 ) R 



l l 



S (O) 2 N (R 10 ) R^fcLOS-S 



l l 



(O) m R 1 2 x*m$}iZ>M*mir 0 
15 &L-c\ t^t>L<tt*&ft©i|£3S^tezfe 



t>b< 



20 1"< 



fi^g£fp©#^; ; 



/frill . 
.uiL i 



l i 



xm^ M©^x p Ji^^-a a,t-v ^x t> <t v ^ p 3 ~ 8 M#©gmr d 



S (O) m R 



1 2 
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1 2 



5 TWtfcJ:^) , SfcttTK*^, *fcttWftt)U<tt*HWft©T>'V^KS:i 



(i) xM:-o-^feii-s-T$^S-efo^ z«s4tet; 



«$g&<DT y -ao*-^; 



(ii) X^it : -0-T?^£;h, 5 ZiSjfc: 



20 




N-R 



o 



25 2. Xtfifcr-N (R°) -> -C (=0) N (R 6 ) - s -CH 2 N 
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